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A Field Trial on the Efficacy and Safety of Powdered Ipil-ipil
(Leucaena leucophala) Seeds as a Mass Deworming Agent in the Treatment
of Intestinal Helminths (Ascaris lumbricoides, Trichuris trichiura)
among School Children in Bagong Nayon, Antipolo City

FERNANDO S. SANCHEZ, Jr., M.D., M.P.H., GEORGINA T. PAREDES, M.D., M.P.H.,
JoserH ANTONIO D. MOLINA, M.D., MA. VIRGINIA S. FLORENTIN, M.D.,
Rowgna C. NazaArReNO, M.D., M.P.H., JoEL A. BANEZ, M.D., AND MARIETTA B. SABATE, M.D."

Introduction

NTESTINAL PARASITISM IS A common and
Iwidespread problem among children in the

Philippines. The most common types are
Ascariasis and Trichuriasis, the prevalence rates
of which could be as high as 70-go%"*.
Uncontrolled parasitism compounds the
malnutrition problem already prevalent in
poorer communities. Because of the need to treat
the affected children, mass deworming programs
have been frequently carried out in poor
communites. The magnitude of the problem, the
prohibitive cost of using branded deworming
agents and the increasing awareness of the value
of indigenous medical plants have prompted the
need to explore and provide scientific rationale
for the use of these medicinal plants as sound
and efficient alternative deworming agent. The
DOH’s Traditional Medicine has promoted the
use of medicinal plants scientifically proven to
be effectives. It has also encouraged the conduct
of scientific investigations that could vouch the
effects of these medicinal plants.

Leucaenaleucophala (Ipilipil) seed has been
endorsed for its antihelminthic property?5. Since
the 1980’s basic toxicologic and pharmacologic
studies were conducted by Estrada and Kintanar®.
Clinical trials conducted by Maramba?, Fuentes®
and Rodriguez? generated varied degrees of ef-
fectiveness. Efficiency rates against Ascaris
lumbricoides obtained from these studies ranged
from 29.6%7 to as high as 82 %® and between 4%
to 28% for Trichuris trichiura’.

"Department of Preventive Medicine, UERMMMC

This study was conducted to determine the
efficacy and safety of powdered Ipil-ipil seeds as
a mass deworming agent in the treatment of
Ascariasis and Trichuriasis by measuring and
comparing changes in the prevalence rates and
mean ova counts in the study populations. This
study further tested the hypothesis related to
differences in the incidence of adverse effects
of this herbal preparation between the interven-
tion and control populations.

Materials and Methods

Study Design and Study population

This study is a field trial of the quasi-experi-
mental design. Bagong Nayon II in Antipolo
City, Philippines, was purposely chosen as the
accessible study population. Itis a homogenous
community of low income families and has a
high prevalence of intestinal parasitism.

The two public schools serving this
community were preselected as the intervention
and control populations. Three sections from
each grade level were chosen at random and all
students from these sections were eligible to
participate. Two hundred thirty seven (237)
students from the intervention and 440 from the
control schools were given parental consent to
join the study. Different cross sections of these
consenting population served as the actual
subjects at baseline (149 and 201) and after
delivery of the intervention (18g and 186) for
both the intervention and control populations
respectively. Based on the sample size
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computations, the minimum number of subject
required per group is 200, thus response rates
of 72% and 92% for the intervention and
control groups respectively were posted at
baseline. Post-intervention response rates were
100% and 93 % for the intervention and control
populations respectively.

Data Collection

Baseline demographic data and a short his-
tory as to the occurrence of hiccups, abdomi-
nal pain, and diarrhea were obtained from the
actual population by trained interviewers. Diar-
rhea was defined operationally as the passing
out of watery/soft, formed or unformed stools
at least once prior to the interview. Operational
definitions of some other important variables
are included in the Appendix.

Baseline stool specimens were likewise col-
lected from the same subjects and examined for
the presence and counts of Ascaris and Trichu-
ris ova. These same procedures were repeated
within g days to one week after delivery of the
intervention. All stool specimens submitted by
the sample population were prepared and ex-
amined using the Kato-Katz technique by only
one trained medical technologist. This technolo-
gist was not cognizant of the status of the stools
he was examining. The number of Ascaris and
Trichuris ova for every gram of stool specimen
were noted and recorded.

The intervention consisted of the adminis-
tration of single dose powdered Ipil-ipil seeds
in capsule form (dose of 600 mg for 6-g years
and 1200 mg for 10 years and older) for sub-
jects in the intervention group. On the other
hand, health education regarding the preven-
tion and control of intestinal parasitism was con-
ducted for the control group. Both the parents
and the students were invited to attend a two to
three hour interactive session with the research
team. Because of the need to treat infected sub-
jects, the control group were likewise given the
Ipil-ipil preparation as amass deworming agent

two to three weeks after collecting the post-edu-
cation stool specimen. A third stool specimen
was collected from a cross section of the con-
trol population and examined within g days to
1 week after the administration of Ipil-ipil cap-
sules (results and analysis are presented in an-
other paper).

Analysis

The prevalence rates of Ascariasis and Tri-
churiasis, mean ova counts and incidence of ad-
verse effects were determined at baseline and
after delivery of intervention for both study
groups. Percentage change (defined as baseline
minus post intervention rate or mean values di-
vided by baseline value) of these outcome mea-
sures were composed within groups and between
the intervention and control populations. T-tests
were used to determine the statistical signifi-
cance of the changes in mean ova counts within
groups and also between the study groups. The
net difference (baseline minus postintervention
percentage change) in prevalence rates, and the
absolute difference in the incidence rate of ad-
verse rate of adverse effects between the study
groups were also subjected to Chi square test.

Baseline ova counts of the study groupswere
stratified according to degrees of infestation.
The proportion of subjects in each category
were determined. This stratification is based on
the following: Very light Ascaris infestation re-
fers to those having ova counts from 1 to 9,999;
light infestation for ova counts from 10,000 to
49,000; moderate for counts between 50,000
to 99,999; and heavy for counts of 100,000 or
more (10).

Results

The actual sample population consisted of
seven hundred nineteen elementary school chil-
dren, 332 of whom came from the intervention
population and 8% from the control popula-
tion. The characteristics of the subjects are
shown in Table 1.
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Table 1. Selected Characteristics of the Sample Population
Characteristics Intervention (N=149)  Control (N=183)

Age in Years (Mean)  9.43(SD=1.76) 9.03 (SD=1.96)

Gender
Male 47.9% 43.9%
Female 52.1% 56.1%
Baseline Measures
PR Ascariasis 28.2% 27.4%
PR Trichuriasis 51.04% 56.2%
Mean Ascariasis Ova (t 2707 3.485
(SD=11.568) (SD=10.214)
Mean Trichuriasis Ova Ct 169 567
(SD=391) (SD=143)

Table 2 shows the prevalence rates of Ascaris
and Trichuriasis before and after the adminis-
tration of the interventions as well as the percent-
age change within groups and the corresponding
net changes observed between the study groups.
The prevalence rate of Ascariasis posted a 10%
reduction after the administration of Ipil-ipil cap-
sules. The control group likewise posted agreater
decline in prevalence rate (16%) after the health
education activities. Similar reductions in the
prevalence rate of Trichuriasis are observed for
both the study groupé, the control group exhib-
iting higher percentage of prevalence reduction
(20%) than the intervention group (1.0%).

Table 2. Prevalence Rates (in %) of Ascariasis and Trichuriasis
atBaseline after Intervention including % PR

Changes and Net Changes

Intervention(N=149) Control (N=183)
Baseline Post-Int % PRC* Baseline Post-Int %PRC* Net**

Asca 282 250 -100 274 230 -160 6.0%
Trichu 51.0 500 -1.0 562 450 -19.0 18.0

Ascaris baseline count x2 = 0.032 (p>0.75)

Ascaris post intervention x2 = 0.046(p>0.75)

Trichuris baseline count x2 = 0.006 (p>0.75)

Trichuris post invervention x2 = 0.021 (p>0.75)

*9%PRC = (Prevalence Rate at Baseline-Prevalence Rate Post Intevervention)/
Prevalance at Baseline

**Net Change = % PRC in Intervention Group-%PRC in Control Group

Changes in mean Ascaris ova counts are
shown in Table g. A rise in the mean ova count
of +24% is registered by the intervention group
while the control group showed a reduction of
-14%. This has resulted to a net change or dif-
ference of §8% for both groups.

Table 3. Mean Ascaris Ova Counts at Baseline, Post-
Intervention and Net Changes in % within and
between the Study Groups

Intervention (N=149)  Control (N=183)
Baseline 2,707 (+11,568) 3.485(%10,214)
Post-Intervention 3,359(+14,425)  2,975.68(+10,011)
Absolute Difference
in Mean +652 -510
%Change* +24% -14%
NET CHANGE** 38%

intervention group t = 0.37 (p>0.05) control group t = 0.64 (p>0.05)
*%Change = (Mean at baseline-Mean Post Intervention)/Mean at baseline

**Net Change = %Change Intervention Group - %Change Control Group

Results related to Trichuris ova counts
showed a similar pattern. The control group
registered a reduction in mean ova count (-
27%). The intervention group however showed
a significant rise in the Trichuris ova count of
147% (Table 4).

Table 4. Mean Trichuris Ova Counts at Baseline, Post-
Intervention and Net Changes within Groups and
between Groups

Characteristics Intervention (N=149)  Control (N=183)
Baseline 169 (£391) 567 (+£1433)
Post-Intervention 418 (+£1208) 411 (£1202)
Absolute Difference

in Mean +249 -156
%Change* +147% -27%
NET CHANGE** 174%

intervention group t = 0.92 (p>0.05) control group t = 0.30 (p>0.05)
*9%Change = (Mean at baseline-Mean Post Intervention)/Mean at baseline

**Net Change = %Change Intervention Group - %Change Control Group

Based on the ova counts, the intensity of hel-
minth infestation was estimated and these are
presented in Table 5.
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Table 5.  Prevalence Rate (%) by Degree of Ascaris Infestation
Intervention (N=149)  Control (N=183)
No. % No. %

Very Light 32 21.91 27 14.75
Light 8 5.36 14 7.65
Moderate 1 0.67 1 0.54
Heavy 1 0.67 3 1.63
TOTAL 42 28.2% 45  27.4%

Differentvalues are used to stratify the degree
of Trichuris infestation. Ova count ranging from
1 to ggg signify a very light intensity of infestation;
counts from 1,000 to 4,999 are classigied as hav-
ing light infestation; 5,000 to 9,999 as moderate;
and those with 10,000 or more ova counts as
heavily infested (Table 6).

Table 6. Prevalence Rate (%) by Degree of Trichuris Infestation
Control (N=183)

Intervention (N=149)

No. % No. %
Very Light 72 48.32 80 43.71
Light 4 2.68 19 10.38
Moderate 0 - 0 -
Heavy 0 - 1 0.54
TOTAL 76 51% 113 56.2%

Difference in the incidence of adverse reac-
tions are presented in Table 7. There is a sig-
nificant increase in the incidence of the selected
adverse effects after the administration of Ipil-
ipil capsules to subjects in the intervention
group. Compared to those in the control group,
areduction in the occurrence of these manifes-
tations were noted.

Table 7.  Baseline and Post-Intervention Incidence Rates of
Selected Adverse Effects, Attributable Risk Difference
in the Study Groups

Intervention (N=149)  Control (N=183)
Adverse
Effects  Baseline Post-Int  ARD* Baseline Post-Int  ARD*

Hiccups  3.1% 23.3% 202% 5.1% 0% 5.1%
Abd Pain 4.1 2.0 189 227 1.6 21.1
Diarrhea 4.1 184 143 7.7 1.1 6.6

Chi squares p<0.000 for all adverse effects

*ARD = Incidence rate at baseline - Incidence rate Post-Intervention

Discussion

Effective control of Ascariasis and Trichuria-
sis have been attained using a combination of
control measures like health education on hy-
giene, personal disposal of human wastes and
mass treatment of high risk groups. Considering
the documented 30% to 82% efficacy rates of
Ipilipil in previous clinical trials, this study em-
barked on proving its worth as an effective mass
treatment of high risk groups in communities.

Except for the significant difference in the
incidence of adverse effects prior to and after the
administration of the intervention measures, and
the difference observed between the intervention
and control groups, the other outcome measures
expressed as percentage and net changes (dif-
ference in prevalence rates and mean ova counts)
were all not statistically significant.

This study demonstrated reductions in the
prevalence rates of both Ascariasis and Trichuria-
sisof 10 percentand 1 percentrespectively (p>.05)
among those givenIpil-ipilseed preparation. This
percentage reductions are two to three times
lower than the reported lower value efficiency
rate of 29.6% (7). The control group posted
greater reductions for both helminthic infections.

The more impressive decline in the outcome
measures observed in the control group rein-
forces the value of health education as an im-
portant pillar in the control and prevention of
diseases.

Like other studies, several biases were en-
countered and these could have influenced the
results of this study. Purposive selection of the
study communities and the inclusion into the
sample population only of subjects who volun-

. tarily submitted stool specimens may have re-

sulted to selection bias. Technical and logistic
problems have prompted the investigators to
obtain measurements from cross sections of the
consenting population at baseline and after de-
livery of the interventions. Thus, the subjects at
baseline may not be necessarily those included
in the postintervention measurements.
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The significant reductions in Ascariasis
prevalence rate (10%) in the intervention group
could be due to a real, low efficiency rate of this
single dose Ipil-ipil seed preparation as a mass
deworming agent. No published studies have
documented greater than 82% efficiency. The
rates obtained from previous varied from a low
a 29% to as high as 80%. With the 10% reduc-
tion in prevalence rate observed in this study, a
minimal reduction in the number of subjects
harboring these geohelminths could notsignifi-
cantly reduce the count of children who may
continue to indiscriminately pollute the envi-
ronment and contribute to further transmission
of this helminthiasis. The fact that the mean ova
counts increased by 24 percent after interven-
tion is an added indication of its inability to
eliminate the helminths totally.

In spite of a rather small sample used in the
analysis regarding the occurrence of adverse
effects, statistically significant within groups and
between groups differences were observed. The
attributable risk difference which is measured
as the absolute difference in the incidence of
hiccups, abdominal pain, and diarrhea before
and after the administration of the Ipil-ipil
preparation were all statistically significant. All
of these showed a rise in the incidence rates
which may well be associated with the prepara-
tion. The control group which received health
education, however posted significant reduc-
tions. The occurrence of soft stools among sub-
jectsreceiving the Ipil-ipil preparation confirms
previous findings which showed gg percent soft
stool incidence rate’.

Continued search for indigenous medicinal
plants with anti-helminthic properties should be
pursued. Health education coupled with the use
of readily available and safe herbal preparations
may yet be the quickest means of controlling
and preventing the sustained problem of intes-
tinal parasitism in depressed communities.

10.
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Retinal Nerve Fiber Layer Thickness within the Area
of Apparently Normal Field in Normal-Tension Glaucoma
with Hemifield Defect!
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Department of Ophthalmology, Gifu University School of Medicine, Gifu, Japan
Abstract

Purpose: To evaluate changes in nerve fiber layer (NFL) thickness in areas with apparently
normal retinal sensitivity in eyes with normal-tension glaucoma (NTG) with hemifield domi-
nant visual field defects.

Methods: The prospective clinical study consisted of 17 eyes from 17 patients with NTG in whom
superior or inferior hemifield dominant defects based on the Humphrey visual field of central 30
degree were present, and 10 normal eyes from 10 control subjects matched in age and refractive
error. The retinal NFL thickness was evaluated with a scanning laser polarimeter. Mean NFL
thickness measurements in the defined ring in four quadrants (superioy;, inferior;, nasal, and
temporal) were obtained. To facilitate visual field and NFL thickness correspondence, the total
deviation (TD) plot of the visual field was divided into four 9o degree quadrants, using
Wirtschafier’s scheme to match the four quadrants examined by laser polarimetry.

Results: The mean NFL thickness in the unaffected quadrant, i.e, the quadrant within the
area corresponding to the hemifield with apparently normal visual field in eyes with NTG, was
significantly thinner than the average NFL thickness of the superior and inferior quadrants in
the normal eyes. In eyes with NTG, the NFL thickness in the affected quadrant also was
significantly thinner than that in the unaffected quadrant. In the unaffected quadrant, visual
field TD ( the sum of the TD values within this quadrant) showed a significant correlation
with the ratio of NFL thickness in the unaffected quadrant to that in the nasal quadrant.
Conclusion: Early changes in the retinal nerve fiber layer may already exist even in the unaf-
fected area of the visual field in eyes with NTG with hemifield dominant visual field defects.
Key Words: Retinal nerve fiber layer thickness- Normal-tension glaucoma-Scanning laser po-

larimeter- hemifield defects.

Introduction
ARLY VISUAL FIELD CHANGES in glaucoma
are usuallylocalized to a single hemifield.
In particular, a number of patients with
normal-tension glaucoma (NTG) present

* Consultant, Glaucoma Section, Department of
Ophthalmology, UERMMMC

tPublished in the Journal of Glaucoma 7:329-335,
1998 Lippincot Williams & Wilkins; presented in
part at the Fifty-First Japan Clinical Ophthalmology
Congress, Tokyo, Japan, October 17, 1997

clinically with visual field defects confined to
one hemifield*3; the other side appears normal.
However, whether such areas with “normal”
visual field, as determined by perimetry, are
truly unaffected or notis unknown. Nerve fiber
layer (NFL) changes have been known to pre-
cede manifestation of visual field damage.+®
Therefore, there may be detectable morpho-
logic abnormalities in the retinal NFL even in
areas corresponding to the normal visual field
in glaucomatous eyes with only a hemifield-
dominant defect.
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The advent of scanning laser polarimetry has
introduced an objective means of evaluating
NFL thickness. It has been demonstrated that
quantitative measurements using scanning laser
polarimetry have good reproducibility**' and
correspond to known properties of the retinal
NFL, as follows: 1.) Peripapillary NFL is thick-
estin the superior and inferior arcuate regions;
2.) Peripapillary nerve fibers thin with increas-
ing distance from the optic nerve head; g.) The
number of peripapillary nerve fibers decreases
with increasing age; and 4.) Major arterioles and
venules are embedded in the NFL, hence the
NFL is thinner above the blood vessels than in
adjacent areas.'* Using NFL thickness measured
by scanning laser polarimetry, it is possible to
discriminate between glaucomatous eyes and
normal eyes with a high degree of accuracy.'s

In this study, we used scanning laser pola-
rimetry to evaluate whether there are changes
in NFL thickness in areas of apparently normal
visual field in eyes with NTG with hemifield vi-
sual field defects.

Subjects and Methods

Selection of Study Subjects

From October 1996 to February 1998, we pro-
spectively evaluated 118 candidates with NTG
for the study, and enrolled 22 patients at the
glaucoma clinic of Gifu University Hospital. For
inclusion, patients had to have a follow-up period
of at least 6 months or longer. They also had to
have at least one eye that met the following crite-
ria for hemifield defects as detected in two con-
secutive fields by Humphrey field analyzer
(ZeisssHumphrey, San Leandro, CA) using pro-
gram central go-2, standard, full-threshold strat-
egy: 1) Three or more adjacent points with p<
0.05 in a total deviation (TD) probability map,
or two or more test points with p < 0.02 or
smaller in a TD probability map on a superior
or an inferior hemifield; 2) At least one of such
points was located within a superior (45°135°)

[sons HEA

or an inferior (225°315°) quadrant of the vi-
sual field divided using Wirtschafter’s scheme
(Figure1); g) The hemifield of the other side
had no such probability symbols on both the
TD and pattern deviation maps (Figure2); 4.)
A Glaucoma Hemifield Test (GHT) result that
was outside normal limits; and 5.) Fixation loss
less than 20% and false positive and negative
rates less than 15%.

Figure 1 Wirtschafter’s scheme of dividing visual field test point
areas into the corresponding optic disc sectors. *

Figure 2 Total deviation and pattern deviation maps of the visual
field in a patient enrolled in the study.No significant probability
scores were observed in the unaffected quadrant.
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Patients also had to have an intraocular pres-
sure (IOP) of 21 mmHg or less based on mea-
surements obtained at 2 hour intervals over 24
hours in both eyes by Goldmann applanation
tonometry, and normal anteriorchamber angles



B JoHs |

Vol.2 No. 1 « UERMMMC Journal of Health Sciences

on slitlamp biomicroscopy and gonioscopy in
both eyes. Additional inclusion criteriaincluded
glaucomatous disc abnormalities defined sub-
jectively at ophthalmoscopic examination by two
investigators (GT and YK) according to the fol-
lowing criteria: focal or generalized narrowing
or disappearance of neuroretinal rim with en-
larged amount of cupping or pallor, or eccen-
tric cupping or pallor (i.e., cupping enlarged
more either superiorly or inferiorly than hori-
zontally within the disc, corresponding to the
visual field defects); and that pallor did not ex-
tent over the cupping border.

Patients with a history of laser surgety or in-
traocular surgery in either eye, a history of sys-
temic B-blocker local
corticosteroid therapy, or intracranial abnor-
malities or lesions on otolaryngologic or neu-
rologic examination (including computed
tomographic scans) ‘¢ were excluded.

Patients also had to have a corrected visual
acuity greater than 20/ g0, a visual field test per-
formed within § months of NFL thickness mea-
surements, and a good NFL image obtained by

or systemic or

scanning laser polarimetry (mean image with
an average deviation of less than 8 pum).

Fifteen healthy volunteers also participated
in this study. All control subjects had best cor-
rected visual acuity of 20/g0. Normal appear-
ance of the optic nerve head in both eyes was
confirmed by ophthalmoscopic examination,
and no other significant ocular diseases except
for mild cataract were found by routine oph-
thalmologic evaluation, including slit-lJamp
biomicroscopy and ophthalmoscopy. No control
subject had a history of high IOP or ocular
trauma.

All control subjects underwent visual field
testing with a Humphrey field analyzer using
program central 24-2, standard, full-threshold
strategy to confirm the presence of normal vi-
sual fields. A visual field was defined as normal
when the GHT results was within normal limits
and the field did not meet the following crite-

ria for visual field defects: 1) three of more ad-
jacent points with p< 0.05 in a total deviation
probability map;2) two or more adjacent points
with p<o.02 in a total deviation probability map;
or g) a difference of > 10 dB across the nasal
horizontal meridian at two or more adjacent
points. In normal eyes, IOP was measured us-
ing a Goldmann applanation tonometer to con-
firm that the measurements were < 21 mmHg.

The study protocol was approved by the Ethi-
cal Review Committee of Gifu University, and
tenets of the Declaration of Helsinki were fol-
lowed. Written consent was obtained from all
patients after the study was thoroughly ex-
plained to them.

Subject Characteristics
After matching patients with NTG and control
subjects by age and refractive error, we enrolled
17 eyes from 17 patients with NTG and 10 eyes
from 10 control subjects in this study. If both
eyes met inclusion criteria, one eye was ran-
domly selected. Of the 17 patients with NTG, g
were men and 8 were women. Patient age
ranged from g6 to %75 years (mean * SD g4.0
+11.6 years). Eyes with NTG had a mean + SD
refractive error of -1.66 + g.19 (Table 1).

The 10 control subjects included 6 men and
4 women ranging in age from g9 to 60 years
(mean f1.2 + 6.0 years). These normal eyes had
amean refractive error of -2.18 + 2.49 (Table 1).

Table 1.Background Data for Patients with Normal-Tension
Galucoma (NTG) and Control Subjects

Patients with NTG (n=17) Control Subjects (n = 10)

Age (yrs) 54.0+11.6 (36.75) 51.246.0 (39-60)

Refraction (D)

-1.66%3.19(-7.00-2.50) -2.18+2.49(5-.50-1.25)

Mean
Deviation (dB) -5.87+2.96(-12.28—0.45)

Total Deviation (dB)
Unaffected quadrant-2.41+52.10(-102-139)
Affected quadrant-292.24+190.47 (-693—>52)

-0.40+1.12(-2.84-0.57)

Values are presented as mean = standard deviation (range)
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Measurement of Nerve Fiber Layer

All participants from both groups were examined
by one examiner (RDCR) with a Nerve Fiber
Analyzer (NFA) II scanning laser polarimeter
(Laser Diagnostic Technologies, San Diego, CA).
Three consecutive NFA images in a field 15°x
15° were taken to obtain a mean image with an
average deviation of less than 8 um. This mean
image was used to determine the peripapillary
NFL thickness. An ellipse, best fitted io the in-
ner margin of the peripapillary scleral ring, was
placed to enable NFL thickness measurements
in aring area 5 pixels in width and 1.5 disc diam-
eters from the center of the optic disc. Previous
studies have shown this to be the area of greatest
reproducibilityd. Mean NFL thickness measure-
ments were obtained in this defined ring in four
quadrants (superior, 45°145°; inferior, 225°315°%
nasal, 135°225°% and temporal, §15°- 45°).

In evaluating the difference between NFL
thickness in normal eyes and NFL thickness in
eyes with NTG, the average of the superior and
inferior quadrant of the normal eyes was com-
puted. This was then compared with the NFL
thickness of the unaffected quadrant (the quad-
rant within the area corresponding to the
hemifield with apparently normal visual field) in
the eyes with NTG. We also obtained the ratio of
NFL thickness in each quadrant to NFL thick-
ness in the nasal quadrant. We used the nasal
quadrant to calculate relative NFL thickness ra-
tios to standardize measurements and reduce the
influence of optic disc size and variability of in-
tensity adjustments by the examiner. Also, the
nasal quadrant is known to have good repeatabil-
ity and remains stable even with increasing age.**
Participants underwent all examinations within
g months of consultation and visual field testing.

Correspondence of Visual field

and Nerve Fiber Layer Thickness
To facilitate visual field and NFL thickness
correpondence in the patients with NTG, the TD
plot map was divided into four go° quadrants

using Wirtschafter’s scheme to match the four
quadrants examined by scanning laser polarim-
etry.’> The sum of the TD values in the superior
and inferior quadrants was calculated. The quad-
rant thatwas within the hemifield defect was des-
ignated as the affected quadrant, and the
opposite quadrant was the unaffecte * juadrant.

Statistical Analysis

Statistical analysis of NFL. measurements and TD
was performed using the Wilcoxon signed rank
test to evaluate the difference between paired two
groups, and the Spearmann rank correlation test
to evaluate the relationship between the two
groups. The Mann-Whitney U test was then used
to evaluate the difference in NFL thickness be-
tween eyes with NTG and normal eyes. Statistical
significance was indicated by a p value < 0.05,.

Results
Results are given as mean + standard devia-
tion, unless otherwise indicated.

Eyes with Glaucoma

Of the 17 eyes with NTG, 10 had a superior
hemifield defect and 77 had an inferior hemifield
defect. Mean NFL thickness in the unaffected
quadrants was 81.55 + 9.61 um, with a range of
62.60 to gg9.30 um. Mean NFL thickness in the
affected quadrant (the quadrant within the area
corresponding to the hemifield with visual field
defects) was 69.78 + 12.43 um with a range of
50.70 to 102.50 um. There was a statistically sig-
nificant difference in NFL thickness between the
unaffected and affected quadrants (Wilcoxon
signed rank test, p = 0.009g; Figure g). Mean NFL
thickness in the nasal quadrant was 60.65 + 10.85
um, with arange of 477.70 to 87.20 um. The mean
ratio of NFL thickness in the unaffected quad-
rant to that in the nasal quadrant was 1.374 *
0.228. Meanratio of NFL thickness in the affected
quadrant to that in the nasal quadrantwas 1.158
+ 0.141. This difference was also statistically sig-
nificant (Wilcoxon signed rank test, p=0.0106).
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Figure 3 Box plot of nerve fiber layer thickness measurements of
the affected and unaffected quadrants (Wilcoxon signed rank test,
p=0.0099).In the box plot, the bottom and top bar represent the
tenth and ninetieth percentiles, respectively. The box represents
the twenty fifth, fiftieth, and seventy fifth percentiles. U-NFLT,
affected quadrant nerve fiber layer thickness; A-NFLT, affected
quadrant nerve fiber layer thickness.

Figure 4a Correlation between the nerve fiber layer thickness ratio
of unaffected to nasal quadrant and the unaffected quadrant total
deviation. U-NFLT/N = 1.38 + 0.002 x U-TD;n=17; Spearmann
rank correlation = 0.689, p=0.0059.
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In the analysis of visual field results in rela-
tion to NFL thickness, no significant correlation
was seen between the sum of TD values in the
unaffected quadrant and NFL thickness in the
unaffected quadrant (Spearmann rank correla-
tion test, p = 0.1889, r* = 0.328). Likewise, the
sum of TD values in the affected quadrant and
NFL thickness in that quadrant had no correla-
tion (p = 0.3517,r* = 0.233). In contrast, corre-
lation between the ratio of NFL thicknessin the
unaffected quadrant to that in the nasal quad-
rantand the sum of TD values in the unaffected
quadrant was statistically significant (p = 0.0059;
Figure 4A). There was no correlation between
ratio of NFL thickness in the affected quadrant
to thatin the nasal quadrant and the sum of TD
values in the affected quadrant (p = 0.3860;
Figure 4B).
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Figure 4b Correlation between the nerve fiber layer thickness ratio
of affected to nasal quadrant and the affected quadrant total
deviation. A-NFLT/N = 1.198 + 1.377E-4 x A-TD; n=17;
Spearmannrank correlation = 0.216, p=0.3869. U-NFLT/N,
unaffected to nasal quadrant nerve fiber layer thickness ratio; U-
TD, unaffected quadrant total deviation;A-NFLT/N, affected to
nasal quadrant nerve fiber layer thickness ratio; A-T, affected
quadrant total deviation.
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Normal Eyes
In the normal eyes, mean NFL thickness in the
superior quadrant was g5-56 + 15.78um , with a
range of 69.60 to 118.70 um. Mean NFL thick-
ness in the inferior quadrant was g1.27 £ 12.50
um, with a range of 72.9o to 109.10 um. No
significant difference was seen between these
two quadrants (Wilcoxon signed rank test, p =
0.0926). The average NFL thickness in the su-
perior and inferior quadrants was 93.45 * 13.47
um with a range of 75.9o to 111.70 um. This
average NFL thickness measurement was used
to evaluate relative difference in NFL thickness
in the unaffected quadrants in eyes with NTG.
The average NFL thickness in the superior
and inferior quadrants in normal eyes was
greater than NFL thickness in the unaffected
quadrants of eyes with NTG. This difference was
statistically significant (Mann-Whitney U test, p
= 0.0446; figure 5 ).

Figure 5 Box plot of nerve fiber layer thickness measurements of the
average nerve fiber layer thickness of the superior and inferior
quadrants of normal eyes, and nerve fiber layer thickness of the
superior and inferior quadrants of normal eyes, and nerve fiber layer
thickness of the unaffected quadrant of the eyes with normal
tension glaucoma (Mann-Whitney U test, p=0.0446). In the box
plot, the bottom and top bars represents the tenth and ninetieth
percentiles, respectively. The box represents the twenty-fifth,
fiftieth, and seventy-fifth percentiles. U-NFLT, unaffected quadrant
nerve fiber layer thickness; SI-NFLT, average nerve fiber layer
thickness of the superior and inferior quadrant of the normal eyes
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Discussion

In this study we used scanning laser polarim-
etry to quantitatively evaluate NFL thickness in
eyes with NTG with visual field defect confined
to one hemifield. We compared these findings
with NFL thickness measurements in normal
eyes. Our examination of eyes with NTG with
hemifield defect showed the disparity in NFL
thickness between unaffected and affected quad-
rants. The NFL in the affected quadrant was sig-
nificantly thinner than in the unaffected
quadrant, consistent with the presence of a
hemifield defect. This study also revealed that
the NFL is significantly thinner even in the un-
affected area of eyes with glaucoma than in the
superior and inferior quadrants of normal eyes.
These findings suggested that NFL changes are
already present in the unaffected visual field of
patients with NTG with hemifield-dominant vi-
sual field defects, although itis also possible that
patients with NTG have congenitally thinner
NFL than healthy subjects, and that this may
predispose them to NTG.

Airaksinen and Drance* have discovered that
there is a substantial amount of generalized loss
of nerve fibers without measurable effect on the
differential light threshold, but that after a cer-
tain level of diffuse structural changes has been
reached, further loss in retinal NFL is associated
with an increasingly steep reduction in retinal
sensitivity. It thus seems that preperimetry
changes in the NFL are already present but have
not yet reached the critical point to elicit change
in retinal sensitivity. We may also infer that when
perimetry changes set in, the apparently un-
scathed areas of the visual field may already have
subtle and diffuse NFL changes. In addition, it
has been found that visual field sensitivity in au-
tomated testing begins to decline soon after ini-
tial loss of ganglion cells. Areas with 20% cell loss
were seen in locations with 5 dB loss of sensitiv-
ity, and 40% cell loss of corresponded to a 10-dB
decrease. '® In this study, the difference in NFL
thickness between the unaffected quadrant in
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eyes with NTG and normal eyes was approxi-
mately 13% (81.55 um versus 93.45 um). There-
fore, our findings seem to be consistent with the
results of previous studies.

The NFL thicknessmeasurements and visual
field results revealed significant correlation only
in the unaffected hemifield of the NTG group.
The absence of significant correlation in the af-
fected hemifield is in contrast to results of other
investigations,'7'8. We must consider, however,
that glaucomatous damage is insidious due to the
significant difference between rates of anatomi-
cal change and functional change. Perimetry as-
sesses visual function, whereas image analysis
examines anatomic structures. These two enti-
tiesare notidentical.’s It may be said thatas NFL
thickness decreases, it reaches its end pointmuch
earlier than retinal sensitivity, which continues
to diminish.

Our study revealed that NFL changes may al-
ready be present in areas with no apparent visual
field damage in eyes with NTG, and that the NFA
II may be used to quantitatively detect these
changes. This has potential as an ancillary pro-
cedure in the evaluation of suspected glaucoma,
and its ability to detect differences in NFL thick-
ness may also enable us to monitor NFL changes
in eyes with early stage NTG. However, our re-
sults were obtained from a relatively small num-
ber of patients due to the strict definition of
hemifield defect in our study protocol. There-
fore, further studies with larger numbers of pa-
tients are needed to confirm our conclusions.
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Management of Community-Acquired Pneumonia Among In-Patientsin a
Teaching Hospital: Adherence to the American Thoracic Society Guidelines!

MARIO M. PANALIGAN, M.D.", MA. MARTINA F. ALCANTARA, M.D.™, AND ADRIAN C. PENA, M.D."™™"

Abstract

This cohort was undertaken to determine the impact of the American Thoracic society (ATS)
guidelines in the management scheme of community-acquired pneumonia at UERMMMC.
One hundred eighty five patients were included, of which only 84 (44.41 %) were found to be
eligible for hospitalization based on the ATS guidelines. Only 8 of these patients (9.52 %) were
admitted in the Intensive Care Unit (ICU). Thirty-eight of the 76 patients (50 %) admitted in
the general ward had the indications for admission to the ICU if the criteria set by the ATS
guidelines were followed. All the patients were divided into 2 groups based on compliance with
the treatment recommendations of the ATS guidelines. Comparison of the two groups showed a
significant correlation with positive outcome measures for patients who received therapy con-
sistent with the ATS guidelines. The outcome measures include improvement of clinical symp-
toms, length of hospital stay, and survival. When the patients were subdivided into the differ-
ent categories of pneumonia, patients belonging to Category 3 who received therapy consistent
with the ATS guidelines had an earlier clinical response. Underutilization of bacteriologic
studies was also observed, as only 58 % and 21 % of the patients were ordered sputum culture
and blood culture, respectively. Moreover, 24 % of those with sputum cultures and 47 % of
those with blood cultures were discharged prior to the release of culture report. Our study shows
that the majority of physicians in UERMMMC do not conform to the guidelines set by the ATS

in the initial management of community-acquired pneumonia.

Key words: Community-acquired pneumonia, clinical practice guidelines, compliance

Introduction
OMMUNITY-ACQUIRED PNEUMONIA
continues to be a common and serious
illness both in developed and develop-

ing countries in spite of the advent of new and
sophisticated diagnostic techniques, potent anti-
microbials and effective vaccines. It remains an
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important cause of morbidity and mortality for
both non-hospitalized and hospitalized adults. It
ranks as the sixth leading cause of death in the
United States with the mortality rates generally
reported at 20 to 40%." In the Philippines, it is
the fourth leading cause of morbidity and the
second leading cause of death.?

The physicians’ management of community-
acquired pneumonia has been known to be
varied.?** Although many studies and recommen-
dations have been made, several factors influence
one’s decision regarding its management. Such
factors include cost-effectiveness of the therapy,
anecdotal experiences, drug factors (like the in-
fluence of pharmaceutical companies), host fac-
tors, and social and moral issues.

One important aspect in the management of
community-acquired pneumonia is the decision
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to hospitalize a patient. It is perhaps the single
mostimportant decision during the entire course
of the illness. However, in-patient care does not
only entail extra cost, but also, it theoretically
increases the risk of iatrogenic complications as-
sociated with hospitalization. Previous studies
have documented substantial variability in the
hospital admission rates for adult community-
acquired pneumonia.**** This variation suggests
that physicians do not use consistent criteria for
hospitalization. Worse, it may reflect uncertainty
among physicians in assessing the severity of the
illness and the perceived benefits of hospital care.

Published reports have reiterated the neces-
sity of initial empiric therapy in the management
of pneumonia because of the nonspecificity of clini-
cal and radiographic findings, and the limitations
of diagnostic testing for identifying the etiologic
pathogen.'35:6 This approach must be ratio-
nally based on an assessment of the likelihood that
agiven pathogen is causing disease in a patient.

In July 1993, the American Thoracic Soci-
ety issued a consensus statement on the initial
management of Community-acquired pneumo-
nia (CAP) emphasizing the need to assess the
severity of the illness because of its relevance to
decisions about hospitalization.’s Numerous
hostand disease factorswere cited based on pub-
lished data to guide physicians with regard to
the possible etiologic organism involved, the
prognosis and necessity of admission to the ICU
and the initial therapy to be given. Presently,
limited data are available regarding the impact
of the ATS guidelines in the management of
CAP, especially on patient outcomes. Gleason,
et al* showed the cost effectiveness of the ATS
recommendation in the management of com-
munity-acquired pneumonia among outpa-
tients. A recent report showed that a majority
of institutions in the United States follow the
ATS guidelines in terms of the initial antibiot-
ics for CAP.* It also showed that regimens not
consistent with the guidelines were associated
with a prolongation of hospital stay.

This study was undertaken to determine the
impact of the ATS guidelines on the manage-
ment scheme of community-acquired pneumo-
nia at the UERMMMC. Specifically, this study
aimed to determine the percentage of admit-
ted patients who satisfied the criteria for ad-
mission set by the ATS guidelines and compare
itwith the percentage of admitted patients not
fulfilling the conditions set by the ATS. It in-
tended to determine the percentage of patients
admitted in the ward and with its subgroup of
patients with indications for ICU admission. Fi-
nally, it aimed to compare the medical out-
comes (measures include survival, length of
hospital stay, and improvement of clinical
symptoms) for patients whose antimicrobial
therapy was either consistent or inconsistent
with the ATS guidelines.

Materials and Methods

This is a cohort study. All patients aged 18
years and above, admitted at UERMMMC by the
Medicine service from January 1, 1994 to
October 31, 1997 with an admitting diagnosis
of community-acquired pneumonia were in-
cluded . Each patient was followed up until dis-
charge. Pertinent information, including
demographic data, diagnostic work-ups, initial
therapeutic intervention, co-morbid factorsand
presenting manifestations, and patient out-
comes such as survival, improvement of clinical
symptoms and duration of hospital stay, were
recorded in a clinical data form. Excluded were
patients who were immunocompromised, pa-
tients with concomitant infections (e.g. sinusi-
tis, urinary tract infections, active PIB), patients
who were admitted primarily because of another
medical condition (and not the pneumonia),
patients who had cardiopulmonary arrest on ad-
mission, patients who were discharged against
medical advice, and patients who were allergic
to antimicrobials specified as initial therapy by
the ATS guidelines (e.g. sulfonamides,
betalactams).



Vol. 2 No. 1 « UERMMM(C Journal of Health Sciences

[ 16 FTA

1.

Definition of Terms
American Thoracic Society Guidelines on
the Initial Management of Adults with
Community-Acquired Pneumonia (CAP).'3

Four Major categories of CAP as defined

by the ATS:

a. Category 1 - CAP occurring in patients
60 years of age or younger who have
no evidence of co-morbidity and who
can be treated in an outpatient setting.

b. Category 2 - CAP occurring in patients
with evidence of co-morbidity and/or
who are 60 years of age or older who
can be treated in an outpatient setting

c. Category g - CAP requiring hospitaliza-
tion but not admission to an intensive
care unit

d. Category 4 - generally requiring ICU
care

Specific risk factors for mortality or a

complicated course of pneumonia ( as

enumerated by the ATS):

a. Age over 65 years

b. Presence of coexisting illnesses or
other findings

1. COPD, including chronic
structural disease of the lung
(bronchiectasis, cystic fibrosis)

. Diabetes mellitus

. Chronic renal failure

. Congestive heart failure

. Chronic liver disease of any etiology

. Previous hospitalization within

1 year of the onset of CAP

7. Suspicion of aspiration (gastric or

oropharyngeal secretions)

8. Altered mental status

O N

9. Postsplenectomy state
10. Chronic alcohol abuse or
malnutrition
c. Certain physical findings also predict
mortality, increased morbidity, or a
complicated course

1. Respiratory rate in excess of g0
breaths/min
2. Diastolic blood pressure < 60 mm
Hg or a systolic blood pressure <
go mm Hg
3. Temperature > 38.g3 °C
4. Evidence of extrapulmonary sites of
disease - presence of septic arthritis,
meningitis, etc.
5. Confusion and/or decreased level of
consciousness
d. Laboratory findings that also predict
increased morbidity or mortality
1. WBC < 4,000 or > 40,000 or an
absolute neutrophil count below
1,000
2. PaO, <60 mm Hg or
PaCO, > 50 mm Hg while breathing
room air
. Need for mechanical ventilation
4. Evidence of abnormal renal
function, as manifested by serum
creatinine of > 1.2 mg/dl or a
blood urea nitrogen > 20 mg/dl
5. Presence of certain unfavorable chest
radiographic findings, e.g., more
than 1 lobe involvement, presence of
a cavity, rapid radiographic spreading
and the presence of a pleural effusion
6. Hematocrit of < 30% or
hemoglobin < g g/dl
7. Other evidence of sepsis or organ
dysfunction as manifested by a
metabolic acidosis, an increased
prothrombin time, an increase
partial thromboplastin time,
decreased platelets, or the presence
of fibrin split products > 1:40
Conditions identified by the ATS which
necessitate admission to the ICU:
a. Respiratory frequency > go breaths per
min at admission
b. Severe respiratory failure defined by
PaO,/FiO, ratio < 250

o
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. Requirement for mechanical
ventilation

. Chest radiograph showing bilateral

involvement or involvement of multiple

lobes. In addition, an increase in the

size of the opacity by 50% or greater

within 48 hours of admission

Shock (systolic blood pressure below go

mm Hg or diastolic blood pressure

below 60 mm Hg)

Requirement for vasopressors for more

than 4 hours

Urine output lower than 20 ml/hr or total

urine output lower than 8o ml in 4 hours

unless another explanation is available or

acute renal failure requiring dialysis.

Analysis of Data

Gathered datawere grouped into two broad
categories—a group of admitted patients not
complying with the ATS guidelines, and a group
of admitted patients fulfilling the conditions set
by the ATS for admission. Each group was di-
vided into 2 subcategories in such a way that
the 4 subcategories would coincide with the 4
categories of the ATS guidelines. Each of the

subcategories was further divided into 2 small
groups based on the initial therapy given -either
based on the ATS statement or not. The pro-
portion of patients admitted and treated con-
sistently and inconsistently with the ATS
guidelines were computed. Final outcome mea-
sures including improvement of clinical symp-
toms, duration of hospital stay and survival for
each group were determined and compared us-
ing the Chi-square test or Fischer’s Exact Test.

Results

A total of 244 patients were initially studied
but only 185 remained evaluable. Of the 185
patients included in the study, 101 did not satisfy
the ATS criteria for admission (Group I) and
only 84 admitted patients (45.4%) were found
to be eligible for hospitalization based on the ATS
guidelines (Group II). Under this second group,
only 8 of the 84 patients (9.52%) were admitted
in the Intensive Care Unit (ICU). This subgroup
fulfills the requirements for ICU admission.
Thirty-eight of the 76 patients (50%) who were
admitted in the general ward had the indica-
tions for admission to the ICU if criteria set by
the ATS guidelines were followed (Figure 1).

Figure 1.  Admitted patients at the UERMMMC with community-acquired pneumonia from January 1, 1994 to October 31,1997

Total Number of Patients (185)J

| == —
Group | Group Il
Admitted Patients Not Admitted Patients
Satisfying Criteria Satisfying Criteria
set by ATS setby ATS
n=101(54.6%) n = 84 (45.4%)

[ 1

[ I

Patients aged 607/0 ] Patients aged > 60y/o -
or younger with no and/or with
comorbidity comorbidity

(CAP 1) n = 43 (42.6%) (CAP 2) n= 58 (57.4%)

Patients admitted ] Admitted at ICU
at general wards n=28(9.5%)
n=76(90.5%)

Patients requiring hosp.
but not admission to ICU
(CAP 3) n =38 (50%)

]
Patients generally requiring
ICU care
(CAP 4) n =38 (50%)
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Table 1 shows the clinical characteristics of
patients admitted even without fulfilling the crite-
ria or conditions for admission set in the ATS guide-
lines. Majority of patients (57.43 %) were more than
60 years old, with a female to male preponderance
ratio (61% vs 39%) . Seventy-one of the 101 patients
(71.3%) had no comorbid factors. Diabetes mel-
litus was the most common comorbid factor, which
was present in almost 14% of cases. Fever was
presentin 64% of patients while an abnormal WBC
count was p}esent in 81% of cases. The patients
were assessed to have only mild infections.

Table 1. Clinical Characteristics of Patients Whose Admissions
are Inconsistent with the ATS Guidelines
Admitted without Fulfillment of ATS
Guidelines (n=101)
Age
<60y/o 43 (42.5%)
>60y/o 58 (57.5%)
Sex
Male 39(38.6%)
Female 62 (61.4%)
With Comorbid Factors 30(29.7%)
DM 14 (13.9%)
(OPD 11 (10.9%)
Congestive Heart Failure 2 (2.0%)
Chronic Renal Failure 2 (2.0%)
Chronic Liver Disease = 1 (1.0%)
No Comorbid Factors 71(71.3%)
With Fever 65 (64.4%)
Without Fever 36 (35.6%)
WBC > 10,000
or WBC < 5,0000 82 (81.2%)
Normal WBC 19(18.8%)

Table 2 shows the clinical characteristics of
patients who satisfied the conditions set by ATS
for admission. Again, majority of patients (67 %)
were more than 6o years old, with the propor-
tion of males slightly higher than the females
(52% vs 48%). Almost 74% of patients had at
least one comorbid factor. Multiple risk factors
presented on admission were seen in 42.9% of
cases, with tachypnea as the mostcommon physi-
cal finding (45.2%). Azotemia was the most
common laboratory abnormality encountered
in this group of patients (17.9%).

Table g shows the percentage of bacteriologic
studies requested during the study period. Overall,
only 108 of the 185 patients (58%) had bacterio-
logic studies, sputum gram stain and sputum cul-
ture. Twenty four percent (24%) of these patients
were discharged prior to the release of the culture
result. Only g8 of the 185 patients (21 %) had blood
cultures and 477 % of these patients were discharged
prior to the release of the culture result.

Table 2. (linical Characteristics of Patients Whose Admissions
are Consistent with the ATS Guidelines
Patients satisfying the criteria for
admission set by the ATS guidelines
(n=84)
Age
<60y/o 28(33.3%)
> 60y/o 56 (66.7%)
Sex
Male 43 (51.2%)
Female 41 (48.8%)
With Comorbid Factors 62 (73.8%)
Single 39 (46.4%)
Multiple 23 (27.4%)
No Comorbid Factors 22 (26.2%)
Presence of S/Sx Specified
as Risk Factors
RR>30 38 (45.2%)
1>383 31(36.9%)
Hypatension 11 (13.1%)
Decreased sensorium 10 (11.9%)
Multiple risk factors 36 (42.9%)
Laboratory Predictors
Unfavorable x-ray 12 (14.3%)
WB( <4,000and >30,000 10 (11.9%)
Azotemia 15(17.9%)
p0,<60; p(0,>50 8(9.5%)
Anémia 5(5.9%)
Metablic Acidosis 14(16.7%)
Table 3. Bacteriologic Studies Requested during
Confinement for Pneumonia
Gat1 (at2 (at3 (at4 Total Discharged
n=43 n=58 n=38 n=46 n=185 Priorto
(%) (%) (%) (%) (%) Releaseof
Culture
Report %
Sputum GS 19 (44) 36 (62) 24(63) 29(63) 108(58)
Sputum (S 18 (42) 36(62) 24(63) 29(63) 107(58)  26(24)
BloodCS  8(19) 10(17) 9(16) 11(24) 38(21) 18(47)
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Table 4. Comparison of Outcome of Patients who Received

Treatments either Consistent or Inconsistent
with the ATS Recommendations

ATS Not ATS pvalue
Cat 1 (n=43)
Improvement of Symptoms
<72 hours 12 25 NS
>72 hours 2 4
Hospital Stay
<5 days n 21 NS
>5 days 3 8
Adherence to ATS (%) 14 (32.6%) 29(67.4%)
Cat 2 (n=58)
Improvement of Symptoms
<72 hours 12 NS
>72 hours 6 5
Hospital Stay
<S5days 34 12 NS
>5 days 7 5
Adherence to ATS (%) 41 (70.7%) 17 (29.3%)
Cat 3 (n=38)
Improveinent of Symptoms
<72 hours 21 3 <0.05
>72hours 5 6
Hospital Stay
<5 days 17 3 NS
>5 days 9 6
Survival
Yes 26 9 NS
No 2 1
Adherence to ATS (%) 28 (73.7%) 10 (26.3%)
Cat 4 (n=46)
Improvement of Symptoms
<72 hours 10 NS
>72 hours 2 17
Hospital Stay
<5 days 5 9 NS
>5days 2 18
Survival
Yes 7 27 NS
No 1 n
Adherence to ATS (%)  8(17.4%) 38 (82.6%)
Overall (n=185)
Improvement of Symptoms
<72 hours 50 <0.05
>72 hours 15 32
Hospital Stay
<5 days 67 45 <0.05
>5 days 21 37
Survival
Yes 88 82 <0.05
No 3 12
Adherence to ATS (%) 91 (49.2%) 94 (50.8%)

Table 5. Initial Antimicrobial Choices for the Treatment

of Community-acquired Pneumonia

Number %

Cat1(n=43)
Beta-lactam/Beta-lactamase inhibitor 18 41.86%
Macrolide 14 32.56%
Cefuroxime 6 13.95%
Others S 8.63%
Cat 2 (n=58)
Beta-lactam/Beta-lactamase inhibitor 25 43.1%
Macrolide 6 10.34%
Cefuroxime Al 18.97%
Cefuroxime + Macrolide 4 6.9%
Penicillin 4 6.9%
Cotrimoxazole 2 3.45%
Others
Cat 3 (n=38)
Beta-lactam/Beta-lactamase inhibitor 17 44.76%
Cefuroxime 6 15.79%
Ciprofloxacin 3 7.89%
Ceftriaxone 3 7.89%
Cefuroxime + Macrolide 2 5.26%
(otrimoxazle 2 5.26%
Penicillin 2 5.26%
Others 3 7.89%
Cat 4 (n=46)
Cefuroxime 15 32.6%
Beta-lactam/Beta-lactamase inhibitor 13 28.26%
Ciprofloxacin 6 13.04%
Ceftazidime 3 6.52%
(eftazidime + Macrolide 2 4.34%
Penicilline + Aminogylycoside 1 4.34%
Ampicillin + Aminoglycoside 1 2.17%
Cephalexin + Aminoglycoside 1 2.17%
Cefuroxime + Aminoglycoside 1 2.17%
Others 2 4.35%

Table 4 shows the outcome of patients who
received treatment for community-acquired
pneumonia that was either consistent or incon-
sistent with the ATS guidelines. Overall, there
was a statistically significant difference between
the treatment following the ATS guidelines and
the treatment that was inconsistent with the ATS
in terms of all the outcomes measured. By cat-
egory, however, there was only a statistically sig-
nificant difference between the treatment
following the ATS guidelines and the treatments
that were inconsistent with the ATS guidelines
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in terms ofall the outcomes measured. By category,
however, there was only a statistically significant
difference between the two treatment groups
in Category g, in terms of the time of improve-
ment of clinical symptoms. This table also shows
the low percentage of treatment regimens ad-
hering to the ATS guidelines over-all (49.21 %),
and in categories 1 (49.2%) and 4 (17.4%).

Table 6 shows the clinical characteristics of
patients who died due to pneumonia. Eleven of
the 15 patients (73%) were more than 60 years
old, with 60% of the cases having multiple
comorbid factors. Tachypnea (RR>g0) was seen
in 80% of cases, while metabolic acidosis was
seen in 53% of cases. More than half were ad-
mitted at the ICU on admission.

Table 6.  Clinical Characteristics of Patients Who Died
Secondary to Pneumonia

Number %
Age
<60y/o 4 26.67%
>60y/o n 73.33%
Sex
Male 7 46.67%
Female 8 53.33%
Comorbid Factors
Single 6 40.00%
Multiple 9 60.00%
Preser.ce of S/Sx Specified
as Risk Factors
RR > 30 12 80.00%
T>383 10 66.67%
Hypotension 5 33.33%
Decreased sensorium 4 26.67%
Laboratory Predictors
Unfavorable x-ray 5 33.33%
WB( <4,000; >30,000 5 33.33%
p0,<60; p(0,>50 7 46.60%
Azotemia 4 26.67%
Anemia 3 20.00%
Metabolic Acidosis 8 53.33%
Others
Need for MV
Oliguria/Anuria
Need for vasopressors
Admission in ICU 8 53.33%

Discussion

Despite the several published reports and
recommendations '3%!8 on the management of
community-acquired pneumonia, diagnostic
and therapeutic interventions by the physicians
have remained varied. Clearly, our study shows
that the majority of the attending physicians at
UERMMMC have different approaches to this
common but serious problem. Majority do not
adhere to the recommendations given by the
American Thoracic Society. This finding is con-
sistent with the finding of Wennberg" and
Fine.” There were no absolute criteria or guide-
lines being followed in this important task in
the initial management of CAP. As observed in
the past, physicians often rely on their subjec-
tive impressions of a patient’s clinical appear
ance in making that initial decision regarding
the type of care.'”? Physicians tend to overesti-
mate the risk of death in patients with pneumo-
nia, and these overestimates are associated with
the decision to hospitalize patients at low risk.'*%*
Our study has shown that adherence to the ATS
guidelines should lower the rate of hospital ad-
mission, and subsequently lower costs of therapy.
In addition, the choice of parenteral betalac-
tam/beta-lactamase inhibitors as first line agent
in our study proved the overestimation made
by the attending physicians for patients that can
be categorized as low risk (Category 1), and
compound the problem of cost effectiveness of
the therapeutic intervention.

Non-adherence to the ATS guidelines may
also impose danger to our admitted patients. In
our study, half of the admitted patients in the
general ward, who, satisfied the criteria for ad-
mission, should have been categorized as high
risk . The initial decision to admit patients to
the ICU should make us aware that these pa-
tients should be watched closely and managed
accordingly. As shown in previous studies, the
mortality rates for severe community-acquired
pneumonia may go as high as 47 to 76%.2**
Although we have seen treatment success with
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the use of drugs not recommended by the said
guidelines,'s we have clearly showed that com-
pliance to the guidelines have significant corre-
lation with positive outcome measures.

Another serious problem uncovered by our
study, is the limited influence of bacteriologic
studies in the management of CAP. Previous
studies have reported this perennial problem
of underutilization of bacterial cultures,?*24 and
many physicians seemed to be unaware of the
value of such diagnostic work-up. Even though
thorough investigations for the responsible etio-
logic organism would still yield negative results,'
the ATS guidelines, as well as other reports,
emphasize the need for such work-up to pro-
vide our patients optimal and cost effective
care."'3

Conclusions

In this prospective study, non-conformity
with the guidelines set by the American Tho-
racic Society in the initial management of com-
munity-acquired pneumonia was shown to occur
frequently. An information campaign is hereby
recommended, so that guideline can be utilized
in the cost-effective management of community-
acquired pneumonia.
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Abstract

Twenty four adult female Sprague-Dawley rats were weighed and randomly allocated into four
groups. Group one received a placebo in the form of 0.5 cc distilled water twice daily. Group 2
recetved aspirin at 54 mg/kg body weight/day divided into two daily doses. Group 3 received
aspirin at 54 mg/kg body weight /day and misoprostol at 36 mcg / kg body weight / day
divided into 2 daily doses. Group 4 received meloxicam at 0.675 mg / kg body weight in a
once daily morning dose and 0.5 cc of distilled water administered in the afternoon. All
medications were dissolved in 0.5 cc of distilled water and were administered using a gavage
tube for 7 days. On the eighth day, all rats were sacrificed using chloroform overdose. The
stomach and duodenum were excised and opened along the greater curvature, gently cleaned
with saline and placed in formalin. Specimens were grossly and microscopically reviewed by a
pathologist blinded to the study medications and were scored according to a predetermined
gastric erosion index. Group mean erosion indices were computed and were tested for variance.
A significant difference between at least two of the group mean erosion indices was detected
(f=4.0, a=0.05). Duncan’s multile range test showed that both the aspirin and the meloxicam
groups had significantly greater mean erosion indices compared to the placebo group (o=
0.01). The mean erosion index of the group which received aspirin + misoprostol was signifi-
cantly lower compared to the group which received aspirin alone and the group which received
meloxicam (a= 0.0r1). Based on these results, it appears that the prototype combination of
aspirin + misoprostol provides better gastric mucosal protection in therat compared to meloxicam.

Introduction

ON-STEROIDAL ANTI- INFLAMATORY DRUGS

(NSAIDs) are commonly sold over the

counter for the relief of various aches
and pains. Each year, physicians write
approximately 60 million NSAID prescriptions’.
Because of the magnitude of patient exposure,
gastrointestinal and otherside effects of NSAIDs
are a significant clinical concern.

* Former Chief Resident, Department of Medicine,
UERMMMC
" Consultant, Department of Medicine, UERMMMC
™" Consultant, Department of Pathology, UERMMMC
""" Resident, Department of Pathology, UERMMMC
"*** Consultant, Department of Pathology, UERMMMC

Regular use of NSAIDs is associated with the
development of gastric erosions,ulcersand even
gastrointestinal hemorrhage. Users of NSAIDs
have approximately three times greater relative
risk for developing serious adverse
gastrointestinal events than non-users.
Additional risk factors include age greater than
6o years, previous history of gastrointestinal
eventsand concomitant corticosteroid use. The
risk for serious gastrointestinal events appears
to be equal among men and women?®. These
complications significantly increase the overall
cost of chronic treatment with NSAIDs.

Many medications are often concomitantly
prescribed with NSAIDs in an attempt to offera
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degree of protection to the gastric and duode-
nal mucosa. H, receptor antagonists and pro-
ton pump inhibitors are commonly prescribed
over sucralfate and antacids because of the com-
mon belief that the latter two decrease the ab-
sorption of thie NSAID, a belief that has been
largely disproven?. However, numerous studies
have proven the efficacy and superiority of
misoprostol, a prostaglandin E1 analogue, over
antacids, H, receptor antagonists and proton
pump inhibitors in the prevention of both gas-
tric and duodenal ulcers+s07801011

However, co-administration with misoprostol
significantly increases the cost of treatment
(PhP13.35/200 mcg tablet) since it must be ad-
ministered during the entire treatment at a mini-
mum dose of 200 mcg BID. When combined with
aspirin at a dose of 600 mg/day, the daily cost of
treatment and prophylaxis amounts to PhP29g.70.
When NSAIDs such as naproxen, diclofenac and
piroxicam are used in conjunction with
misoprostol, daily treatment cost with minimum
recommended dose increases to PhP43.50,
PhP43.80 and PhP47.70 respectively'.
Meloxicam, an NSAID belonging to the enolic
acid group, was recently introduced into the
market. It differs from other NSAIDs in its pref-
erential inhibition of cyclooxygenase-2 (COX-2)
over cyclooxygenase-1 (COX-1) '8 with efficacy in
analgesia and anti-inflamatory activity compa-
rable with other NSAIDs*4 but with fewer adverse
gastrointestinal events's6:71819.202122 T jke other
NSAIDs, its absorption is not affected by concomi-
tant use of H receptor antagonists and antac-
ids*»*4 and its long halflife (20 hours) makes once
daily dosing possible, ensuring better compliance
with treatment. Ata cost of PhP16.00 per 7.5 mg
tablet, this new NSAID may offer a more eco-
nomical alternative to the previously mentioned
treatment regimens which combine the NSAID
with misoprostol. With the relative difficulty of
procuring misoprostol which came about because
of steps taken to decrease its illegal use as an abor-
tifacient, physicians often have to make do with

concomitant administration of H, receptor an-
tagonists or proton pump inhibitors as prophy-
laxis against adverse gastrointestinal events -
therapy which has been shown to be ineffective
prophylaxis against gastric ulcer formation+5%7,
The availability of an NSAID that possesses “mu-
cosal sparing” comparable with combination
therapyusing NSAIDs and misoprostol offers the
advantages of a single drug, once-daily regimen
which is also cheaper and easier to procure.
Whether meloxicam is this NSAID is the ques-
tion which this study seeks to answer.

Objectives

General Objective

To compare the degree of gastric mucosal
injury (gastric erosion index) of a group of rats
given Meloxicam for one week with that of other
group of rats given Aspirin + misoprostol for
the same duration.

Specific Objectives

1. To determine the individual and mean
gastric erosion index in a group of 6
Sprague-Dawley rats given o.5 cc af dis-
tilled water daily (10 hours apart) as
placebo for a period of one week.

2. To determine the individual and mean
gastric erosion index in a group of 6
Sprague-Dawley rats given Aspirin at 54
mg/kg body weight divided into 2 doses
(10 hours apart) with each dose dissolved
in 0.5 cc of distilled water for a period of
one week.

3. To determine the individual and mean
gastric erosion index in a group of 6 Sprague-
Dawley rats given Aspirin at 54 mg/kg body
weight with misoprostol at 6 mcg/kg body
weight divided into 2 doses (10 hours
apart) with each dose dissolved in 0.5 cc of
distilled water for a period of one week.

4. To determine the individual and mean
gastric erosion index in a group of 6
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Sprague-Dawley rats given Meloxicam at
0.675 mg/kg body weight dissolved in 0.5
cc of distilled water given once daily with 2
cc of distilled water given 10 hours apart
for a period of one week.

Methods

Twenty-four adult female Sprague-dawley
rats were obtained for the study and were ran-
domly allocated into 4 groups as follows:

Group 1 : Placebo

Group 2 : Aspirin

Group g : Aspirin + Misoprostol

Group 4 : Meloxicam
The rats were designated A,B,C,D,E, and F
within each group and were housed in identi-
cal containers in the same room. All rats had
access to food in the form of pigeon pellets and
water ad libitum. Each rat was weighed at the
start of the study. Upon initiation of the study,
the following regimens were administered to the
groups of rats for a period of 77 days:

1. Group 1 received o.5 cc of distilled water
using a gavage tube with rats recieving
their doses in alphabetical order starting
at 7:00 A.M. each day. A second dose of 0.5
cc distilled water was administered using
the same gavage tube at 5:00 P.M. with the
rats receiving the dose in the same order
as at 7:00 A.M.

2. Group 2 received Aspirin at 54 mg/kg body
weight divided into 2 daily doses with each
dose dissolved in o.5 cc of distilled water.
The first dose was administered to the rats in
alphabetical order via gavage tube
immediately following the completion of the
administered doses in Group 1. The second
dose was administered in the afternoon also
in alphabetrical order immediately
following the completion of the
administered doses on Group 1.

3. Group g received Aspirin at 54 mg/kg
body weight and misoprostol at 6 mcg/kg
body weight divided into 2 daily doses with

each dose dissolved in o.5 cc of distilled

water. The first dose was administered to

the rats in alphabetical order via gavage
tube immediately following the completion
of the administered doses in Group 2. The
second dose was administered in the
afternoon also in alphabetical order
immediately following the completion of

the administered doses in Group 2.

4. Group 4 received Meloxicam at 0.675
mg/kg body weight in a once daily doses
dissolved in o.5 cc of distilled water
administered to the rats in alphabetical
order via gavage tube immediately
following the completion of the
administered doses in Group §. 0.5 cc of
distilled water was then administered in
the afternoon in alphabetical order
immediately following the completion of
the administered doses in Group §.

Each group had separate syringes, gavage
tubes and bottles of distilled water. On the
eighth day, all rats were sacrificed using chloro-
form overdose. The stomach and duodenum of
each rat were excised and opened along the
greater curvature and gently cleaned with NSS.
Specimens were placed in identical containers
with 10 % formalin and assigned a specimen
number for identification which was recorded
in the corresponding rat’s datasheet. Each speci-
men was examined grossly by a pathologist who
was blinded to the groupings. Findings were en-
tered in a different specimen data sheet (no
group identification data). Specimens were sec-
tioned and examined microscopically by the
same pathologist. Findings on microscopy were
then entered in the same data sheet. The total
score of each specimen comprised its erosion
index (Table 1). The erosion indices were then
copied from pathologist’s data sheets to the rat’s
data sheets corresponding to theirs pecimen
numbers. The data was then collated and tabu-
lated.
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Definition of Terms
The gastric erosion index as utilized by Andal,

etal.® was also utilized in this study. Erosion scor-
ing was performed in accordance with the defi-
nitions and standard terms set by the World
Congress of Gastroenterology® in 1990 (Sydney
classification of Gastritis) where appropriate:
Normal Mucosa Gastric lining is an even pink

color with a uniform smooth-

ness and luster.

Translucency ~Mucosal vessels are grossly
visible.
Hemorrhage ~ May range from punctate

ecchymoses on the mucosa to
the presence of blood clots
within the stomach lumen.

Results

The weights of the study rats ranged from
149g to 197g with a mean weight of 171.1g. The
mean weight of each study group was computed

Erosion A break in mucosal continuity
which may be grossly visible and compared with the others. Analysis of vari-
(macroscopic) or apparent ance (Appendix B) did not detect any significant
only on microscopy difference between the mean weights of the 4
(microscopic). These may be study groups (£=0.018, 0=0.05) . All rats tolerated
flat or raised. the administration of study medications well and
Opacity  Mucosal vessels are grossly not survived up to the conclusion of the experiment.
visible. Erosion indices were obtained and group mean
Table 1. A Comparison of Indices of Gastric Erosion in Rats Given Aspirin, Aspirin + Misoprostol, Meloxicam and Placebo:
Drug Dose, Erosion Index and Group Means
Drug Administered (per day) Erosion Group
Group Rat Weight (grams) Aspirin Misoprostol Meloxicam Index Mean
| A 168 - x 0 0.83
B 158 - » - 1
C 179 - = - 1
D 158 - - - 1
E 166 - - - 1
F 183 - - - 1
Il A 194 10.5mg - - 2 20
B 185 10.0 mg - - 3
C 163 8.8mg - - 1
D 151 8.2mg 5 - 2
E 180 9.7 mg = - 2
F 160 8.6mg - - 2
([ A 167 9.0mg 6.0mcg - 1 0.83
B 162 8.7mg 58mqg . 0
C 197 10.6 mg 7.1mcg - 2
D 165 8.9mg 5.9meg - 1
3 167 9.0mg 6.0mcg - 0
F 168 9.1mg 6.0 mcg - 1
v A 149 - - 0.10mg 2 20
B 160 - m 0.11mg 3
C 183 - - 0.12mg 3
D 182 - - 0.12mg 3
E 166 - - 0.11mg 0
F 186 - = 0.13mg 1
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erosion indices and standard deviations were
computed and tabulated (Table II). It was noted
that grossly visible erosions, ulcerations, evidence
of hemorrhage or necrosis were not seen in any
of the study groups. Findings consisted mainly
of microscopic erosions, translucency, decrease
in mucosal thickness and mild inflammation.
Mean erosion indices were noted to be lower in
the placebo and aspirin + misoprostol groups
compared to the aspirin and meloxicam groups.
The mean erosion index of the placebo group
was identical to that of the aspirin + misoprostol
group while the mean erosion index of the aspi-
rin group was identical to that of the meloxicam
group. A greater variability in index results was
also noted in the meloxicam group
(s = 1.26). Analysis of variance for the erosion
indices (Appendix C) detected a significant dif-
ference in at least 2 of the group means (f = 4.0,
o = 0.05). On post-hoc comparison, Duncan’s
multiple range test (Appendix D) showed that
both the aspirin and meloxicam groups had sig-
nificantlygreater mean erosion indices compared
to the placebo group (o = 0.01). The mean ero-
sion index of the group which received Aspirin
and misoprostol was significantly lower compared
to the group which received aspirin alone and
the group which received meloxicam (o= 0.01).
All other group pairs showed no significant dif-
ference between their mean erosion indices.

Discussion

In designing this study, efforts were made to
ensure the uniformity and comparability of the
study groups. The study animals were housed in
identical cages in the same room, fed the same
kind of food and had access to food and water ad
libitum. All groups received study-related
manipulation (gavage tube insertion) twice a day.
With regard to aspirin and meloxicam, the re-
spective minimum anti-inflammatory adult hu-
man dose was obtained and the equivalent dose
in the rat was computed.? For misoprostol, the
adult human anti-ulcer prophylactic dose of 200

mcg BID was utilized and the equivalent dose in
the rate computed. Since maximal acute mucosal
injury with aspirin occurs within one week. 25 of
daily aspirin intake in rats, the duration of drug
administration for the study waslimited to 7 days.

The results of the study pertaining to the ad-
dition of misoprostol as prophylaxis for aspirin
administration were consistent with previously es-
tablished datain both ratand human studies. Gas-
tric mucosal injury as evidenced by microscopic
erosions, thinning of the mucosa and translu-
cencywas documented in the rats which received
aspirin alone, resulting in a mean erosion index
which was significantly greater that than of the
placebo group. In contrast, the rats which re-
ceived the combination of aspirin and miso-
prostol appeared to have benefited from the
addition of the prostaglandin analogue, produc-
ing a mean erosion index which was significantly
less than that of the rats which received aspirin
alone. These results demonstrated the protective
effect of misoprostol in NSAID related gastric mu-
cosal injury in the rat, providing the study with
its benchmark for comparison.

The group which received meloxicam pro-
duced a mean erosion index which was higher
than the groups which received placebo and
aspirin + misoprostol and was equal to that of
the group which received aspirin alone. On sta-
tistical testing, the meloxicam group did not pro-
duce a significantly lower mean erosion index
compared to the aspirin group, in contrast to
the aspirin + misoprostol group which was able
to produce a mean erosion index which was sig-
nificantly lower compared to the aspirin group.
The meloxicam group’s mean erosion index was
also signficantly greater compared to the aspi-
rin + misoprostol group. This result is indica-
tive of the superiority of gastric mucosal
protection in the rat provided by co-adminis-
tration of misoprostol with NSAIDs over the se-
lective COX-2 inhibition of meloxicam.

These results, although disappointing, are
not contradictory to previous data in both rat
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and human studies involving meloxicam. It must
be remembered that all previous studies com-
pared meloxicam with other NSAIDs such as
piroxicam, diclofenac and naproxen with the
former comparing favorably in terms of adverse
gastrointestinal events (symptoms and docu-
mented injury). Although meloxicam was con-
sistently superior to the other NSAIDs in this
aspect, no previous comparisonswere made with
an NSAID/ misoprostol combination.

Conclusion

Based on these results, it is concluded that
althought meloxicam may provided a greater
degree of gastric mucosal sparing compared to
other NSAIDs as proven by previous studies in
rats and humans, it’s gastric mucosal sparing in
rats does not approximately nor favorably com-
pare with the gastric mucosal protection pro-
vided by the prototype combination of aspirin
+ misoprostol. Whether the results of this rat
study are predictive of the results in man remains
to be assessed by a future study in humans. Al-
though the results of this study do not favor
meloxicam, its role as the first of a new genera-
tion of selective COX-2 inhibitors has already
earned it a niche in the armamentarium of
NSAIDs. And although the world may still be a
long way from finding the non-dyspeptic, non-
ulcerogenic NSAID, the introduction of
meloxicam has perhaps shortened the time to
the realization of that goal.

Limitations of the Study

The foremost limitations of this study is its
applicability to humans. Although results in ani-
mal studies are often similar to the results in
humans, these results cannot be accepted as pre-
dictive of results in human trials without the
benefit a proper study in humans. In the con-
text of studies in rats, the evaluation of gastric
mucosal injury was limited to that of acute mu-
cosal injury (within one week) and may not nec-
essarily predict the outcome of longer studies

dealing with chronic intake of these same medi-
cations. Lastly, only the equivalent minimum
anti-flammatory dose of aspirin and meloxicam
in rats was evaluated in this study. As docu-
mented in previous studies, gastric mucosal in-
jury is dose-related in so far as NSAID use is
concerned. The results of a comparison between
equally efficacious higher doses of these drugs
and their combination with misoprostol may not
necessarily be in agreement with the results of
this study.
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Abstract

For the acute toxicity study, the extract from swietenia macrophylla King seeds were adminis-
tered to 30 two-month old Albino mice, five males and five females per dose level ) by gavaging
at constant volume after 12 hours of non per orem and prepared in three dosages: 10, 20, 40
grams of seed extract per kilogram body weight of the mouse. Using the logarithmic probit
graph method of Miller and Tainter, the LD 50 was computed to be 50 grams of seeds extract
per kg body weight of the mouse. Using One-way ANOVA at 95 % confidence level, significant
differences across treatment groups were seen in the following observed parameters: motor activ-
ity depression and fine body tremors.

Twenty two-month old male Albino mice were randomly grouped to monitor any antipsy-
chotic effects of mahogany. They were grouped accordingly into random blocks of placebo, 20
g/ kg 40 g/kg and chlorpromazine. Drug-induced alterations in behavior were monitored
though changes in escape response and avoidance response time. A general suppression of the
avoidance response was evident after the administration of the mahogany extract and chlo-
rpromazine. Analysis of variance show that mahogany approximates the action chlorpromazine.

The suppression of Swietenia macrophylla of the avoidance response is a strong indication of

its antipsychotic properties.

Introduction

Psychosis
FIRST ANTI-PSYCHOTIC DRUG that relieved
signs and symptoms of psychosis by suppres-
sion of spontaneous movement and complex
behavior rather than merely producing sedation
was chlorpromazine, a phenothiazine derivative.
From then on, more anti-psychotic drugs that have
increased or decreased potential for causing ex-
trapyramidal effects have been discovered.
Herbal medicine as an alternative to the more
expensive drugs which are currently available in
the market has been one of the foci of medical
research in the Philippines today. This research

*Department of Pharmacology, UERMMMC

would provide valuable information that may be
used in medical practice especially in treating psy-
chosis-related psychiatric disorders.

Swietenia macrophylla seed extracts have not
been studied or verified to date with regards to its
CNS depressant effects, particularly its antipsychotic
effects. This study will scientifically demonstrate
the potential of mahogany seeds as an antipsychotic
agent. If the results of this study prove to be posi-
tive, itwould provide a more affordable and readily
available drug for use as an antipsychotic agent.

Swietenia macrophylla

The seeds of swietenia macrophylla are used for
the treatment of hypertension, diabetes, and
malaria as a folk medicine in Indonesia (Kadota
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et. al.,, 19go). In Malaysia, natives and common
folks chew and swallow the seeds in “curing”
high blood pressure (Chan et. al.,1976)

In UERMMMC, a study conducted by Castro
et. al. (1995) showed significant hypotensive
effect of ethanolic extract of the seeds of
Swietenia mahogany on normotensive Spague-
Dawley rats (SDR).

Oral acute toxicity study of the crude seeds
extract of Swietenia macrophyllaKing (mahogany)
on Mus musculus showed significant loss of right-
ing reflex, ataxia, changes in respiratory rate,
hindleg paralysis, foreleg and hindleg screen grip
loss. The decrease in spontaneous motor activ-
ity, analgesia, abdominal gripping, and ataxia, all
point to an effectiveness of the substance on the
central nervous system (Geronimo, et. al. 1996).

These findings suggest the need exploring
the central nervous system (CNS) depressant af-
fect of the mahogany, particularly its effect on
psychosis on Mus musculus. It is then the goal of
this experiment to determine the effect on psy-
chosis on the crude seed extract of Swietenia
macrophylla (mahogany) on Mus musculus (Albino
rats). Specifically, the Approximate Lethal Dose
(ALD) and Median Lethal Dose (LD,)) of S.
macrophylla were determined through Probit
Analysis by Fischer and Yates Method and adverse
effects using F. Sandberg’s Multidimensional
Screening method. The effects on psychosis of
varying concentrations of S. macrophylla though
the Pole Climbing Test as compared to Chlor-
promazine were also determined.

Methodology

Preparation of . macrophylla seeds

The mahogany seeds were obtained from the
Manila Seedling Bank. The seeds were chosen ac-
cording to the following requirements: normal ap-
pearance for the plantspecies; whole, i.e. no part
of the seed is eradicated or damaged: free from
invasion of internal and external diseases; practi-
cally clean and free from foreign smell or taste.

A total amount of 1.08 kg of the seeds of
Swietenia macrophylla was coarsely ground. The
ground plant material was covered with distilled
water in a glass vessel and boiled for thirty min-
utes, cooled to room temperature and filtered.
Filtrate was filtered using cheesecloth. The mark
after filtration of the first extract was then boiled
again with approximately the same quantity of
distilled water, this time the boiling was contin-
ued for one to two hours and then filtered
through cheesecloth. The combined extract was
let to stand overnight. On the next day, the lig-
uid part was decanted, and passed through fil-
ter paper. The total volume reached 1.6 liters.
The solvent in the filtered extract from the pre-
ceding step was removed by rotavap. The total
amount of the final extract is 104 ml.

ALD,, Determination

Ten adult Albino mice, fasted for 8 hours,
were randomly allocated into five groups of two
(1M/1F). An arbitrary dose was designated as the
initial dose of the extract from S. macrophylla
and was given by oral gavage to four groups. The
fifth group received 5% polyvinylpyrolidone by
oral gavage and served as control.

The doselevelwas increased logarithmically us-
ing a2 0.6 log interval and was administered to the
assigned groups until two consecutive doses were
obtained in which the lower dose did not produce
any toxic effects, whereas the higher dose produce
death in the group. The LD, was presumed to be
within this range of values, corresponding to ALD.

Twelve hours after drug administration, food
and H O were made available to the mice. The
mice were observed every 2 hours for the first 8
hours after drug administration for changes in
behavior, vital signs and the number of deaths.
Observations were then done once daily for
seven days at convenient time intervals.

LD, Determination
Fortyadult Albiznomice were randomly allocated
into four groups of ten (5;M/5F). Three groups
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received different dosage of mahogany extract by
oral gavage and the fourth group served as a con-
trol and was given 5% PVP by oral gavage. Dosing
was based on the LD, as determined in the explor-
atory phase. One group was given the low dose by
oral gavage, another the medium dose and the third
group the high dose. LD,, was determined by the
Method of Probits using the Fischer and Yates table.

Observation Phase

Observations were made every 2 hours for the
first 8 hoursafter drug administration, then once daily
for 7 days at convenient time intervals. Behavioral
changes were observed using parameters from the
F. Sandberg’s Multidimensional Screening Method.

Determination of Antipsychotic affect
This method was devised by Dr. Horacio Estrada
(1966). Twenty mice (all males) were randomly
selected, weighed, and divided into four treatment
groups. The tails were coded for proper identifica-
tion with indelible markers. Each mouse was placed
in a conditioning cage with an electrified grid floor.
A platform was positioned in the cage such that the
mouse maybe trained to avoid electric shock by
jumping onto the platform. The mouse was placed
in the conditioning cage for one minute. A bell
wasrung for 2 seconds. After § seconds, the mouse
was electrified for 5 seconds. The current was turmed
off as soon as the mouse jumped onto the platform.
Thejumping of the mouse onto the platform upon
electric shock is an unconditioned response or an
escape behavior. The jumping of the mouse onto
the platform upon hearing the bellis a conditioned
behavior or an avoidance behavior. This procedure
was repeated three times within one session. The
procedurewas repeated in subsequent sessions un-
til the conditioned response of jumping onto the
platform after the ringing of the bell was established.
After the mice were conditioned, the record-
ing of data began. The mouse was placed in the
conditioning cage for one minute. A bell was
rung 2 seconds. The time it took for the mouse
to jump to the platform after the bell was rung

was recorded. This procedure was repeated ten
times for each mouse.

Each mouse received an oral gavage corre-
sponding to its treatment group. Each group re-
ceived one of the following, reconstituted to equal
volumes of 0.5 ml: 5% PVP, chlorpromazine, and
20 g per kg body weight mahogany extract, and
40 g per kg body weight mahogany extract. Thirty
minutes after administration, behavioral stud-
ies were performed again. The time of response
before and after treatment was compared.

The experiment proper involved the analysis
of the effect of the test drug on psychosis as com-
pared to that of the positive control drug (chlor-
promazine) and a control (5% PVP). Analysis
was done via the One-way Analysis of Variance.

Results
Based on the determination of the approximate
Median Lethal Dose, at 20 g of seed extract/kgbody
weight of mouse, a 20% mortality was obtained.
Using One-Way ANOVA, significant differ-
ences between groups were noted in the follow-
ing parameters (Table 1):

Table 1.Tabulation of Significant Findings (F. Sandberg’s Test)

Control Control Control
vs. Low vs.Middle  vs. High
Loss of righting reflex
Ataxia
Analgesia

Respiratory rate

Loss of corneal reflex

(oarse body tremors

Fine body tremors X
Paralysis: hind leg

Screen grip: hind leg

Screen drip:front leg

Motor activity depression X X
Startle response

Convulsion

Exophthalmos

Hyperemia

Salivation

Pilomotor erection

Robichaud test

Abdominal gripping

Diarrhea

Excess curiosity
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For motor activity depression, a significant differ-
ence was noted between the control and the medium
dose, F(1,20)=5.3333, Mse=0.0052, Fprob=4.4940.

For fine body tremors, asignificant difference
was noted between the control and the high dose,
F(1,20)=4.9526, Mse=0.1868, Fprob=4.5431.

The LD, (Figure 1) was determined to be
50 g of seed extract per kg body weight of the
mouse. From this, the toxic dose, whichwould cause
death in 95% of the population was extrapolated
tobe 95 g of seed extract/kg body weight of mouse.

Figure 1. Extrapolation of Median Lethal Dose
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The mortality rate due to treatment was
40% for the high dose, 20% for the middle
dose, 10% for the low dose, and 0% for the
control (Table 2).

Table2.  Percent Mortality Per Dose Mahogany,
LD50 Determination
Treatment Dose (g seed extract % Mortality
per kg body weight of mouse)
5% PVP 0 0
Mahcgany 10 10
Mahogany 20 2
Mahogany 40 40
Mahogany 50* 50%
Mahogany 95* 95*

*extrapolated values are based on Fischer and Yates
Probit Logarithmic Graph (see Figure 1).

Results revealed that chlorpromazine, 20g
and 4og of mahogany seed extract per kg body
weight of mouse suppressed avoidance response.
Administration of 5% PVP had no effect on the
avoidance response (Tables 3,4, and 5).

Table 3. General Findings with Respect to Avoidance Response
Treatment Before Treatment _ After Treatment
5% PVP 3.385 3.278
Chlorpromazine 3.032 suppression
Mahogany, 20 g 3.67 suppression
Mahogany, 20 2.322 suppression
Table4.  General Findings with Respect to Escape Response
Treatment Before Treatment  After Treatment
5% PVP 0 0
Chlorpromazine 0 2.02*
Mahogany, 20 g 0 0
Mahogany, 20 0 7.584*

*based on statistical analysis, no marked difference

Table5.  General Findings with Respect to Avoidance and
Escape Response
Treatment Avoidance Escape
Response Response

5% PVP nodifference  nodifference
Chlorpromazine suppression suppression
Mahogany, 20 g suppression no difference
Mahogany, 40 g suppression suppression

Findings revealed that chlorpromazine and
40g/kg body weight of mahogany suppressed
escape response. This dosage of mahogany ap-
proximates the action of chlorpromazine on the
escape response. Administration of 5% PVP and
20g/kg body weight of mahogany had no effect
on the escape response (Tables g, 4, and 5).

Discussion

To obtain comprehensive and physically per-
tinent data regarding the effects of the ma-
hogany extract on the whole body, the following
parameters using the F. Sandberg‘s Multidimen-
sional Screening method were determined and
the results between the control and the ma-
hogany extract were tested for statistical signifi-
cance by ANOVA. Presence is determined by the
F-value and the F-critical.
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.. If the F-value is greater than the F-critical,
then there is a significant difference between
the causation of the outcome by the control and
the mahogany extract and a relationship can be
established between the outcome and the ma-
hogany extract. If the F-value is less than the F-
critical then a relationship between the outcome
and the mahogany extract cannot be estab-
lished. Significant differences between treat-
ment groups in the motor activity depression
and fine body tremors strongly indicate the an-
tipsychotic potential of mahogany.

Central nervous functions on which an an-
tipsychotic drug may take effects comprise of
two parameters: spontaneous motor functions
and behavior alterations. Significant depression
of these two aspects without the induction of
toxic syndromes suggests the antipsychotic po-
tential of a drug.

To assess behavior activities, demonstrations
were made exhibiting a differential sensitivity
in suppressing the avoidance behavior and the
escape behavior. Mahogany extract clearly sup-
presses the avoidance behavior more readily
than the escape behavior therefore supporting
the antipsychotic characteristic of the extract.
Mahogany extract also approximates the effects
of chlorpromazine as shown by the data (refer
to Tables 3, 4, 5).

Condusion

The computed Median Lethal Dose of
Swietenia macrophyllawas 50 g of seed extract/kg
body weight. The demonstration that Switenia
macrophylla can more readily suppress avoidance
behavior (bell) than escape behavior (electric
shock) is a strong indication of its antipsychotic
property. Mahogany, at 40 g/kg body weight
approximates the antipsychotic property of
chlorpromazine.
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Use of Computed Tomography in the Pre-treatment
Assessment of Gallstone Type'

DoMiNGO S. BoNGaLa, M.D.”

Abstract

The chemical composition of gallstone is of major importance in selecting for nonsurgical
therapy. The densities of forty gallstone were evaluated by computed tomography (CT) and
subsequently subjected to chemical analysis for stone composition. In general, cholesterol stones
had negative attenuation values while pigment stones had positive attenuation numbers. The
mean CT number (Hounsfield Unit) was significantly different for cholesterol and pigment
stones (-88.4117 vs 104.3304 HU). The accuracy of CT in predicting predominant choles-
terol composition if gallstones was 88.2 percent and in predicting pigment stones was 82.6
percent. These findings suggest that gallstone imaging using CT scan can predict gallstone
composition and could play a role in selecting patients for nonsurgical theraphy.

Key words: computed tomography, gallstone.

TUDIES ON THE NATURAL history of gall-

stone diseases indicate that from 40-60

percent of all persons with gallstone are
asymptomatic.’ Aside from surgery, other treat-
ment options for these patients are observation,
dissolution, fragmentation and a combination
of fragmentation and dissolution. These alter-
native treatment approaches are primarily tai-
lored for patients in Western countries where
75 percent of all gallstone are formed com-
pletely or predominantly of cholesterol.? Obser-
vation has been an accepted form of
management since only 10-go percent of these
patients subsequently develop symptoms.s How-
ever, nonsurgical forms of therapy such as
chemolitholysis and lithotripsy are only effec-
tive for cholesterol stones.

In contrast, 28-70 percent of gallstone in the
Orientare pigmentstones.* Such stones are usu-
ally found in association with infected bile with
bacteria that have B- glucoronidase activity.

“Consultant, Department of Surgery, UERMMMC

TPublished in the Philippine Journal of Surgical
Specialties, April-Tune 1995, Volume 50 Number 2

Sometimes, eggs or fragments of cuticles of
ascaris lumbricoides, act as nuclei for precipita-
tion of calcium bilirubinate. Because of the pre-
dominance of pigment stones and its etiologic
association with infection, nonsurgical therapy
of gallstones has not gained wide acceptance
among Orientals.

Recent studies however, have found that the
incidence of pigment stones among Orientals
had been decreasing and that there had been
an increasing number of individuals who have
cholesterol stones.> With this apparent shift in
the prevalence of stone types, nonsurgical forms
of therapy should begin to play a role in the
management of gallstone in the Oricntal popu-
lation. Although it is not proposed as the prin-
cipal mode of management, nonsurgical therapy
would probably have its grcatest application for
patients not suitable for surgery.

Previous attempts at
differentation ol cholesterol from pigmant
stones using flat plate abdominal radiography,
oral cholecystography and ultrasound have met
with limited success. Since computed tomogra-

non-invasive
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phy (CT) is capable of detecting subtle differ-
ences in density, the authors embarked on this
study to determine ifitwould be possible to pre-
dict gallstone composition with confidence.

Methods

Forty gallstones were obtained and stored in
normal saline solution. The stones ranged in
size from 4 mm to 3o mm. CT scans of the stones
were obtained with a Hitachi W450 (1990) at
settings of 1200 KV and 100 ma. Sections of 10
mm thickness were made.

In vitro CT examination was performed in a
glass containing water. Water, which has an at-
tenuation value of 10- 15 Hounsfield units (HU)
was chosen as a suspension agent to standardize
the background density seen on the CT images.
This is within the reported range of CT attenua-
tion values for bile (5 - 25 HU).®

A region of interest was chosen by use of
the cursor. After magnification of the scan by a
factor of 10, the scanner’s cursor was used to
determine the representative CT attenuation of
each stone as expressed in Hounsfield units
(HU). Separate density readings were obtained
from within the stone to encompass all parts of
the stone and an average density was obtained.

After imaging, the gallstones were analyzed
en bloc by qualitative stone analysis. Stone
samples were pulverized and desiccated to con-
stant weight. Dried gallstone powder was then
extracted with ether and chloroform. The
presense of cholesterol was indicated by the ap-
pearance of a dark green color in the De
Liebermann-Burchard reaction with addition of
acetic anhydride and sulfuric acid. The presence
of bilirubin was indicated by a pink to purple
color after treatment with diazo reagent. Stones
were then categorized as pigment or cholesterol.
The chemical analysis of the gallstone composi-
tion served as the standard of reference.

Relationships between CT numbers and
chemical composition were then analyzed us-
ing student’s T-test at .05 level of significance.

Results

Figure 1 shows the distribution of the different
types of gallstoneswith the CT number for each

type.

Figure 1. Computed tomographic (CT) values (Hounsfield
units) for cholesterol and pigment gallstones.
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Mean values are significantly different (p<0.05)

Of the forty stones analyzed, seventeen (17)
were classified as cholesterol stones. The range
of CT numbers was from -234 HU to +44 HU.
The average CT attenuation value for this group
was -88.41 HU. Twenty-three (23) stones were of
the pigment type. The range of CT numbers was
from -49.1 HU to +319 HU. The mean CT num-
ber for the group was 104.33 HU (p =< 0.05).

Samples classified as cholesterol stones by
chemical composition were noted to have CT
numbers less than 44 HU and pigment stones
were found to have CT numbers greater than -
49 HU. There existed a range (+44 to -49 HU)
within which one may not be able to accurately
predict the predominant stone component
based on CT attenuation value.

Table 1 shows that using the CT scan, with
chemical analysis of the gallstone as gold standard,
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the positive predictive value was 82.6 percent
and the negative predictive value was 88.2 per-
cent.

Table 1. Sensitivity, Specificity and Predictive Values of
Computed Tomography in Determining Gallstone
Composition

Stone Analysis
= Pigment ~ Non-Pigment  Total
€ B Pigment 19 4 23
S 2 Non-Pigment 2 15 17
S 2 Total 21 19 40

Sensitivity: 19/21 = 90.5%

Spexcificity: 15/19 = 78.9%

Positive Predictive Value: 19/23 = 82.6%
Negative Predictive Value: 15/17 = 88.2%

Discussion

The success of nonsurgical treatment of gall-
stones is high dependent on patient selection
and one of the major selection criteria is the
chemical composition of the stones. Stones rich
in cholesterol dissolve most readily whereas
pigment stones that contains small quantities
of cholesterol but substantial amounts of cal-
cium bilirubinate are highly insoluble.

Several imaging techniques had been used
to select patients for stone dissolution. Flat plate
abdominal roentgenographyidentified calcified
stones but in vitro studies suggested that least
50 percent of calcified stones evaluated in this
way remain undetected.? In a study by Trotman
et al., the criterion of stone lucency alone al-
lowed inclusion of a number of subjects (14%)
with luscent pigment stones, which could have
accounted for about one-half of the g3 percent
incidence of treatment failures with chenode-
oxycholic acid®. Conversely, among patients with
opaque stones, one third will have cholesterol
stones and would be excluded from chenode-
oxycholic acid treatment.

Floating or buoyant gallstones can be distin-
guished by oral cholecystography. The presence

of such floating low density stones is a specific
sign for high cholesterol content unless the bile
shows an increased density following dye inges-
tion®. This finding, however, is relatively insen-
sitive and is not evident in the majority of
patients with cholelithiasis®.

Nuclear magnetic resonance appears to be
of no value since a majority of gallstones pro-
duce no measurable signal.'!

In our study, the CT attenuation af gallstone
was found to be closely related to the predomi-
nant chemical component. In general, stones com-
posed primarily of cholesterol were associated with
negative CT attenuation values while pigment
stones were found to have positive CT numbers.
However, there existed arange of CT attenuation
values (-49 to +44HU) within which one may not
be able to discriminate gallstone composition
by means of CT. This may be due to the degree
of non-homogeneity in chemical composition and
structure of these stones. Stones with these CT
numbers may be mixed cholesterol and pigment
stones which have significantquantities of calcium
salts, proteins, and other inorganic insoluble
material which may be variablydistributed within
the stone. This composition heterogeneity might
affect the action of litholytic agents and thus al-
low only partial dissolution of the stone.'*

With the promising results of this in vitro
study, an in vivo study may now be done.
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The Additive Effect of Cyclopentolate to Unoprostone
Eyedrops in Lowering Intraocular Pressure’

Howarp Y. Cajucom-Uy, M.D.*, AND RiGo DaNIEL C. REYES. M.D., D.P.B.O.”™
Abstract

Unoprostone isopropylate (Rescula) is a modified PGI2 alpha analogue belonging to a new class of
drugs currently being used in the treatment of open angle glavcoma and ocular hypertension. Its mecha-
nism of action has been attributed to its ability lo increase the wveoscleral outflow of agqueous humor:
Cyclopentolate hydrochloride is an anticholinergic drug which induces ciliary muscle relaxation and
thereby increases the potential space between the ciliary muscle bundles. Theoretically, this event will
enhance uveoscleral outflow. This study was undertaken to determineif Cyclopentolate exerts an additive
effect to the pressure-lowering properties of Unoprostone. Thirty subjects were envolled in this randomized
double-blind study. Group A (NI=15) received one drop of Unoprostone and one drop of placebo (bal-
anced salt solution) to theright eye. Group B(N2=1 5) received one drop of Unoprostone plus one drop of
2% Cyclopentolate to the right eye. The left eyes of both groups received two doses of placebo eyedrops.
Intraocular pressures of both eyes of both groups were taken at one, two and three hours after instillation
of the second test drug. Using one-tailed test, the difference in the means of the intraocular pressure
readings were compared. Resulls showed a statistically significant difference between the two groups at one
and two hours postinstillation, therefore, cyclopentolate has a potential role in enhancing the pressure-

lowering effects of Unoprostone in a select group of patients.

Key words: Cyclopentolate, Unoprostone Intraocular Pressure, Additive Effect

Introduction
HE INTRODUCTION OF PROSTAGLANDIN
analogues in recent years as an addi-
tional armamentariumin the management
of open angle glaucoma and ocular hypertension
has received much attention in the global
ophthalmologic community. Numerous studies
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Ophthalmology, UERMMMC

" Consultant, Glaucoma Section, Department of
Ophthalmology, UERMMMC

have been undertaken to investigate whether
these drugs work best alone orwhether they exert
better pressure-lowering effects in combination
with other classes of pressure-lowering
medications. To date, the additive effects of
prostaglandin analogues to Beta-adrenergic
antagonists, carbonic anyhydrase inhibitors,
cholinergicand adrenergic agonists have already
been documented. However, there is limited data
elucidating the relationship between the
prostaglandin analogues and the anticholinergic
drug Cyclopentolate hydrochloride.

One of the currently available prostaglan-
din analogues is the modified PGF2-alpha me-
tabolite Unoprostone (Rescula: Ciba Vision).
Unoprostone, as with the other prostaglandin
analogues, exerts its pressure lowering effect by
increasing the uveoscleral outflow of aqueous
humor. The uveoscleral or unconventional path-
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way of aqueous accounts for 4-27% of the total
outflow of aquenos humor. In this pathway,
aqueous humor percolates through the ciliary
muscle into the supraciliary and suprachoroi-
dal spaces and leaves the eye through the sclera.
Theoretically, Cyclopentolate HCI (Cyclogyl:
Alcon) induces relaxation of the ciliary muscles
which then increases the space between the
muscle bundles. This will also result in an in-
crease in uveoscleral outflow.

This study was undertaken to see if
Cyclopentolate HCI exerts an additive pressure-
lowering effect to Unoprostone isopropylate via
the previously discussed mechanism of action.
The results of the study may shed light on fu-
ture treatment regimens utilizing prostaglandin
analogues together with topical cycloplegics.

Materials and Methods

Thirty normal individuals aged 20-g30 years old,
of either sex, were recruited for the study. The
research followed the tenets of the “Declaration
of Helsinki” and informed consent was obtained
after the nature and possible consequences of
the study were explained.

Volunteers not falling within the prescribed
age group (20-g30 years old) were excluded from
the study. Other exclusion criteria include a posi-
tive family history of glaucoma, a history of hy-
persensitivity to any of the test drugs and any
female who is pregnant or presumed to be such.
Patients with a narrow or occludable iridocorneal
angle as determined by gonioscopy, and those
with suspicious cup:disc ratios on fundus exami-
nation were also excluded from the study.

All volunteers were interviewed and
screened by the author. All preliminary exami-
nations like visual acuity testing, refraction, fun-
duscopy, biomicroscopy and gonioscopy were
also performed by the author. Baseline intraocu-
lar pressure determination by applanation
tonometry was performed by an impartial ob-
server. The volunteers were subjected to a
double-masked trail and randomly assigned to

either of two groups. Group A subjects received
one drop of Unoprostone to the right eye. This
was followed by a drop of balanced salt solution
(BSS: Alcon) after five minutes. The left eye
acted as a control and received two doses of BSS
five minutes apart. Group B subjects on the
other hand received one drop of Unoprostone
on the right eye followed by a drop of 2%
Cyclopentolate hydrochloride after five minutes.
The left eye also acted as a control and received
2 doses of BSS five minutes apart.

The intraocular pressures of both eyes for both
groups were then taken by an impartial observer
by applanation tonometry. The readings were
taken one, two and three hours after the instilla-
tion of the second test medication. All values were
recorded and tabulated and the mean values per
group were subjected to statistical analysis.

Results

The difference in the means of the intraocular
pressures compared to the baseline intraocular
pressures at one, two and three hours post-instil-
lation of eye medications for groups A and B were
subjected to one-tailed t-tests with a level of sig-
nificance (alphavalue) of 0.01. For the firsthour
post-instillation of test drugs, the tstatistic was
computed to be 2.9q. This value lies above the
critical region of t>2.492. Hence, subjects in
Group B experienced a larger drop in intraocu-
lar pressures compared to Group A.

The same-results are seen two hours post-
instillation of the test drugs. The tvalue was com-
puted to be 2.997 which also lies above the
critical region of t>2.473. Therefore, Group B
again experienced a greater drop in intraocu-
lar pressures compared to Group A two hours
after instillation of the test drugs. However, for
the third hour post-instillation, the t-value was
noted to be 2.296. This value lies below the criti-
cal region of t>2.467. Therefore, at the third
hour post-instillation, there is no longer any sta-
tistical difference between the values noted in
Groups A and B.
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Table 1. Intraocular Pressures for Group A in mm Hg (Unoprostone + BSS Placebo)

Right Eye Left Eye (Control)

Subject  Baseline 1hr 2hrs 3hrs Baseline 1hr 2hrs 3hrs
A 15 14 16 17 14 15 14 14
B 18 17 13 13 14 10 8 13

C 12 12 12 12 10 9 8 10
D 15 15 15 15 14 16 15 15
E 18 16 17 16 20 18 14 15
F 10 7 8 10 8 10 8 8

G 12 16 10 10 1 10 10 10
H 14 14 12 8 10 10 12 12
I 12 12 12 14 13 12 12 12
J 10 12 10 10 10 12 12 12
K 10 9 9 9 10 12 12 10
L 10 10 8 8 8 8 6 6

M 13 12 12 12 15 14 14 14
N 9 10 10 10 1 10 10 10
0 13 13 14 13 12 12 10 12
Mean Values 12.7 12.6 119 1.8 12.0 11.0 11.0 11.5
Difference from Baseline 0.1 0.8 0.9 1.0 1.0 0.5

Table 2. Intraocular Pressures in mm Hg for Group B in mm Hg (Unoprostone + Cyclopentolate)

Right Eye Left Eye (Control)

Subject  Baseline Thr 2hrs 3 hrs Baseline 1hr 2 hrs 3hrs
A 13 10 10 n n 10 10 10
B 14 10 10 10 13 14 14 14
C 17 n n 12 13 10 10 12
D 14 16 15 15 12 15 15 15
E 14 10 10 10 14 10 8 10
F 18 10 12 10 18 16 10 10
G 15 12 12 10 16 13 10 10
H 9 10 9 9 10 10 9 9

I 13 12 12 12 12 12 12 12

J 17 17 15 15 18 17 17 17
K 16 14 13 13 14 14 15 14
L 15 13 13 13 15 15 15 15

M 12 10 10 10 12 n n 12
N 14 12 10 n 15 15 14 15
0 13 10 10 " 13 14 14 14
Mean Values 14.3 11.8 11.5 11.5 13.7 13.1 12.3 12.6

Difference from Baseline 2.5 28 2.8 0.6 1.4 1.1
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Discussion

As reflected in the statistical analysis of data, it ap-
pears that topical cyclopentolate exerts an addi-
tive effect on the intraocular pressure lowering
capabilities of Unoprostone up to the second hour
post-instillation. This could be attributed to the
fact that cyclopentolate achieves its maximum level
in aqueous humor at 55-125 minutes after instil-
lation. Unoprostone on the other hand begins to
exert its effect 15-20 minutes after instillation,
therefore itis plausible to infer that based on the
pharmacokinetic properties of the two drugs, the
additive effect of Cyclopentolate to Unoprostone
will be experienced within the first 60 to 120 min-
utes after instillation of both drugs. Interestingly,
the left eyes of both study groups which were used
as controls also exhibited some degree of intraocu-
lar pressure reduction. This could be explained
by possible systemic absorption of the test drugs.
Itwas also noted, especially in Group B, thatsome
of the volunteers complained of headache and
lightheadedness which persisted for several hours
after giving the test drugs. This strengthens our
contention that there is some degree of systemic
absorption. A few subjects in Group B also
compalined of transient blurring of near vision in
therighteye. This can be readily explained by the
mydriatic and cycloplegic effects of cyclopentolate.

None of the subjects in Group A complained
of any blurring of vision while all subjects in
Group B had normal vision the day after the test
drugs were instilled. Although the initial results
show that cyclopentolate indeed exerts an addi-
tive effect to Unoprostone, future attempts atrep-
licating the study should minimize the systemic
effects of cyclopentolate. This could be achieved
by punctal occlusion for several minutes after
instillation. Also, Cyclopentolate 2% was used
throughout the study so the possibility of giving
a less potent concentration )o.5%or 1%) could
be used in the future to minimize side effects.
Cyclopentolate may also be given at bedtime in
order to minimize the visual side-effects. Future
applications of the study could include patients

with open angle glaucoma and normotensive
glaucoma provided that the patients are prop-
erly screened and evaluated beforehand.

Finally, given the encouraging initial results
of this study, Cyclopentolate HCL may indeed
play a future role in augmenting the therapeu-
tic effects of the prostaglandin analogues in a
select group of glaucoma patients.
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The Efficacy of Intramuscular Ketoprofen
as Postoperative Analgesic in Abdominal Operations

FipeEL C. Pavawar, M.D., D.PB.A.¥, GaBrIEL L. MarTINEZ, M.D., FP.C.S™, AND FARAH M. AURE, M.D.™

Introduction
DE®UATE CONTROL AND MANAGEMENT of
postoperative pain remains one of the
most important and pressing issues in
the field of surgery and anesthesia with signifi-
cant impact on the delivery of health care. Nar-
cotic analgesics remain to be the most
commonly used and indeed the standard
method of treating postoperative pain.? The cen-
tral nervous systems and cardiovascular compli-
cations of narcotics has spurred a search for an
analgesic with lesser side effects. The nonsteroi-
dal anti-inflammatory drug (NSAID) Ketolorac,
has been utilized as an alternative analgesic but
had to be administered every four to six hours.3
Alonger-acting NSAID like Ketoprofen which has
both central and peripheral actions secondary
to prostaglandin release inhibition, may be
equally, if not more effective. It has a distinct
advantage of being administered every twelve
hours."

This study compares the efficacy of 100 mgs
intramuscular Ketoprofen given every twelve
hours against an accepted standard of 50 mgs
Meperidine given every four hours, as postop-
erative analgesic in lower abdominal operations.

Materials and Methods
This single blind study involved 40 consecu-
tive patients confined at our institution for lower
abdominal surgeries, i.e. general surgical, uro-
logic, gynecologic and obstetric, with ASA risk I
and II, 18 to 55 years of age with an informed

*Consultant, Department of Anesthesia, UERMMMC
" Consultant, Department of Surgery, UERMMMC
" Former Resident, Department of Anesthesia,
UERMMMC

consent. The patients were randomized into two
groups with Group I being given Meperidine
(Demerol) 50 mgs IM immediatelyafter the end
of surgery with additional doses given every 4
hours for a total of 8 doses. Group II patients
were given Ketoprofen (Orudis) 100 mgs deep
IM immediately after the end of surgery with
additional doses given every 12 hours for a total
of 4 doses. In case of breakthrough pain, pa-
tients will be given Nalbuphine 10 mgs IM ev-
ery 4 hours on a prn basis.

Excluded in this study were patients who re-
ceived NSAID and/or narcotics intraoperatively,
known allergy to Ketoprofen, history of hyper-
sensitivity to aspirin, patients with chronic pep-
tic ulcer disease and patients with chronic
life-threatening diseases like cardiac, renal or
hepatic diseases.

A visual Analogue Scale (VAS) was used to
quantity pain reliefwhere o represented no pain
and 100 represented severe pain. Prior to evalu-
ation, all patients in the study were instructed on
how to quantify pain relief on the VAS. An inde-
pendent pre-trained observer was asked to evalu-
ate pain relief scores using the VAS every 4 hours
for the first 24 hours and every 12 hours for the
next 24 hours for a total observation time of 48
hours. Likewise, the following data were also ob-
served: respiratoryrate,blood pressure, presence
or absence of nausea, presence or absence of
vomiting, and the level of sedation.

The level of sedation was graded according
to the following scale:

1- fully awake

2- sleepy but responds to verbal commands

3- sleeping, responds only to painful stimulation

4- no response to either verbal or painful stimu-
lation
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All pertinent data were analyzed using the
Microstat or Epistat packages where applicable.
The’ Chi Square Test, Fischer’s Exact Probabil-
ity Test and The T-test were utilized at g5 % level
of confidence.

Results

Of the forty patients in this study, 31 were
females and 9 were males resulting in a male:
female ratio of 1:3.6. Four males and 16 females
were in Group I'while 5 males and 15 females were
in Group II. The two groups were comparable
in size with no significant statistical difference
between them (Table 1). The sample population
mean age was 32.5 years with the youngest being
18 and the oldest at 47 years old (Table 2). Both
groups were comparable as to age distribution.

Table 3. Distribution as to Type of Surgery
Surgery Group | Group Il Total
Varicocoelectomy 0 2 2
Appendectomy 4 4 8
LTCCS 13 N 24
TAH-BSO 1 1 2
Salpingectomy 2 0 2
Total 20 20 40

Table 4. Distribution as to Type of Anesthesia

Type of Anesthesia Group! Group Il Total
Spinal Anesthesia 18 20 38
General Anesthesia 2 0 2
Total 20 20 40
p=0.2435

The preoperative and postoperative blood
pressures, and respiratory rates in both groups

Table 1. Sex Distribution showed no statistically significant differences.
Sex Group | Group I Total However, comparing the change in the level of
Val p 5 9 sedation of both groups, using the T-test, Group
2 IT had better postoperative level than Group I
Female 16 15 3 (Table 5). The incidence of postoperative nau-
Total 20 20 40 sea or vomiting directly related to ketoprofen
administration was not significant (Table 6).
Table 2.  Age Distribution
Age in Years Group | Group I Total Table 5. Mean Pre- and Postoperative Parameters
Parameters Group | Group Il p value
18-22 7 3 10
Blood Pressure (mm Hg)
23-27 4 4 8 Pre-op 123.5/72 123/76.5
28-32 6 5 1 Post-op 115.5/72 117/76.5 0934
Respiratory Rate/min
33-37 3 4 . Pre-op 18.8 203
38-42 0 3 3 Post-op 19.9 19.4 0.685
43-47 0 1 1 Level of Sedation
Pre-op 1.1 1.1
Total 20 20 40 Post-op 2.0 12 <0.05
p=0.2447 Table 6.  Drug-Related Nausea and Vomiting
The most common type of surgical proce-  symptom Group | Groupll  pvalue
dure was low transverse cervical cesarean sec-  Naysea
tion (Table g). Spinal anesthesia was the most Pre-op 2 4
common type of anesthesia used (Table 4). Polslt-op 0 3 04167
There were no significant differences between VOITr::_'gg 1 1
the two groups as far as type of surgical pro- Post-op 0 1 0.6667

cedure and type of anesthesia were concerned.
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The comparative mean VAS scores in only g
types of surgery were available for computation
since some samples were absent in both groups.
Using an independent T-Test, the mean VAS
scores of the groups did not have statistically sig-
nificant differences (Table 7). The comparative
mean VAS scores with regard to sex showed no
statistical differences (Table 8). The comparative
mean VAS scores with regard to age likewise
showed no statistical differences between the two
groups (Table g). The comparative mean VAS
scores during the period of observation (48
hours), showed no significant differences be-
tween the two groups after the 4th hour (Table
10. Graph 1). No patient in both experimental
and control groups required a dose of
Nalbuphine from the 4th to the 48th hour.

Table 7. VAS Score as to Type of Surgery

Type of Surgery Group | Group I
Varicocoelectomy 0 3.1
Appendectomy 29 3.2
LTCCS 3.7 34
TAH-BSO 3.2 27
Salphingectomy 0 29
p>0.05
Table 8. VAS Score as to Sex
Sex Group | Group Il
Male 29 33
Female 3.6 2.9
p=0.521
Table 9. VAS Score as to Age
Age in Years Group | Group I!
18-22 3.9 36
23-27 2.3 3.2
28-32 3.9 4.0
33-37 3.7 35
38-42 - 33
43-47 - 2.7
p>0.2246

Table 10. VAS Score as to Time of Observation

Hours Group | Group I
4 48 54
8 4.5 4.6
12 43 4.5
16 3.7 3.7
20 3.4 30
24 3.2 2.6
36 27 2.6
48 2.0 1.1
Mean 36 35
p=0.8455746
Discussion

New horizons in the management of pain
have emphasized that the historical dogma of
peripheral sensitization must be updated to in-
clude the emerging concept of central sensiti-
zation. Unlike other NSAIDs, Ketoprofen has
been shown to exhibit this dual mode of action
by increasing the 5 HT levels and decrease
prostanoid levels.? Ketoprofen has been shown
also to reduce the levels of substance P after the
injection of 100 mgs of the drug. Because of the
peripheral action of Ketoprofen due to the in-
hibition of prostaglandin release and because
of the recent finding that Ketoprofen may have
a unique secondary neurosensory effects cen-
trally by diffusing through the blood brain bar-
rier.>we compared the efficacy of the drug with
Meperidine in postoperative pain relief.

In the first 4 hours postoperative, our results
showed asignificant difference in the mean VAS
scores of the two groups. This can be due to the
slower onset of clinical pain relief by
Ketoprofen. Studies have shown that after an
intramuscular injection of Ketoprofen will have
a maximum plasma level in 20-30 minutes and
a plasma half-life of 1.8 hours. It has also been
proven that Ketoprofen can diffuse through the
blood-brain barrier as early as 15 minutes after
a single intramuscular injection with the CSF
levels of the drug in equilibrium with the plasma
level from the 2nd to the 1gth hour.# We believe
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that this delay in attaining a CSF-Plasma
equilibrium could partially explain the delay in
attaining the comparable clinical postoperative
pain relief. It could also be due to the fact that
Ketoprofen has to undergo a secondary pathway
in blocking pain messages at the level of NMDA
receptors through an increase in the activity of
tryptophan 2.3 dioxygenase (TDO) which has
the prosperity of increasing kynurenic acid
concentration in the CNS, blocking the ion
channels by keeping magnesium ions in place.’

Our results have shown that Meperidine of-
fered no advantage in terms of postoperative
pain relief compared to ketoprofen from the
8th to the 48th hour after surgery (Graph 1). If
the mean VAS scores of Group II were time-ad-
justed by minus 4 hours, there will be a signifi-
cant difference between the two groups (Graph
2). From the 16th hour, the mean VAS scores
of the experimental group was even lower than
that of the control group.

It was likewise shown that Ketoprofen did
not significantly alter the postoperative blood
pressures and respiratory rates of our patients.
The level of sedation, as expected was signifi-
cantly better (lower grade) than the group re-
ceiving narcotics.

Conclusions

Ketoprofen is as effective as Meperidine in re-
lief of acute postoperative pain. It has a signifi-
cantly longer duration of action and is relatively
well-tolerated. It can be a good alternative to a
narcotic for the relief of postoperative pain with-
out the side effect of sedation. Respiratory and
cardiovascular alterations are not significant.

Recommendation
It is recommended that Ketoprofen, if used as
the sole postoperative analgesic, should be given
at least 4 hours prior to surgery to achieve maxi-
mum clinical efficacy.
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A Descriptive Study on the Therapeutic Response
of Pediatric Patients with Nosocomial Infecticns
to Piperacillin/Tazobactam
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Abstract

This descriptive study aims to describe the therapeutic response of patients with nosocomial
infections to Piperacillin/Tazobactam. This was undertaken because of significant increase in
antibiotic resistant gram-negative bacteria that cause nosocomial infections. Furthermore, this
study is important as a documentation on the therapeutic response of pediatric patients to
Piperacillin/Tazobactam. Medical records of patients admitted at UERMMMC Neonatal In-
tensive Care Unit (NICU) and Pediatric Intensive Care Unit (PICU) from April 1996 to
November 1997 with nosocomial infection were reviewed. Patients who received Piperacilling/
Tazobactam for a nosocomial infection were included. Fifteen patients met this study’s criteria.
Of the 1 5 patients, thirteen patients (87 %) were considered cured and eventually discharged
from the hospital. The therapeutic response rate of Piperacillin/Tazobactam is 87 %. Clinical
response of patients with nosocomial infections shows improvement within 3 to 5 days after
initiation of treatment with Piperacillin/Tazobactam. Of the 15 patients, no adverse reactions

were noted.

Introduction

OSOCOMIAL INFECTIONS POSE A serious
threat to survival, particularly in pedi
atric patients whose immune systems
tend to be immature. They affect at least 6% of
patients admitted to hospitals and represent one
of the ten leading causes of hospitals deaths.!
Factors that increase the incidence of nosoco-
mial infections include: length of stay in an ICU;
age less than 2 years; the use of diagnostic or
therapeutic devices (e.g. catheters for parenteral
nutrition); exposure to hospital staff, and the

use of broad-spectrum antibiotics.**%456
The etiologic agents of nosocomial infection
are different from one hospital to another. In a
hospital surveillance (February, 19g7) in the
NICU at our institution, the following patho-
gens were cultured: Enterobacter sp.,

*Department of Pediatrics, UERMMMC

Acinetobacter, Staphylococcus epidermidis and
Bacillus subtilis. In a study done by Bibera
(1993), an outbreak of g cases of Enterobacter
septicemia were identified during a g month
period (June to August 199g) at the NICU of
UERMMMC. Contributory factors such as over-
crowding and a break in the aseptic technique
were identified.?

There is a growing concern however, on
the alarming increase of antibiotic resistance
to nosocomial infections. Antibiotic resistant
gram-negative bacteria (ARGNB) are fre-
quently implicated. These include the enteric
gram-negative rods Enterobacter, Klebsiella,
Citrobacter and Serratia and non-enteric bac-
teria, such as, Pseudomonas and
Acinetobacter.? Infants who are colonized or
infected with ARGNB frequently have received
prior antibiotic treatment.%'* Several reports
have described epidemics due to organisms
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resistant to ampicillin, kanamycin or
gentamycin.®*1# 3 4 The adoption of third
generation cephalosporins and amikacin has
also led to outbreaks with organisms resistant
to these antibiotics.?516:17:181020 Although
most organism currently remain susceptible
to Imipenem, resistance to this agent has also
been described.® 9

In the Second Annual Convention of the Pe-
diatric Infectious disease Society of the Philip-
pine, Starke named some new drugs that may be
used to treat resistant pathogens. For gram posi-
tive cocci, the following drugs may be used: Van-
comycin/Teicoplanin; Rifampicin; Amoxicillin/
Clavulanate; Ticarcillin/Clavulanate; Ampicillin/
Sulbactam and Piperacillin/Tazobactam. For
gram negative bacilli, the following may be
recommended: Imipenem; Meropenem:
Aztreonam; Flouroquinolones, Trimethroprim/
Sulfamethoxazole and Piperacillin/Tazobactam.
21 Among these drugs, only Piperacillin/
Tazobactam hasa good activity against both gram
positive cocci and gram negative bacilli.

Despite these recommendations, the antimi-
crobial of choice remains largely dependent on
the results of culture and sensitivity testing. At
the UERMMMCG, 70% of nosocomial infections
in pediatric patients were found to be sensitive
to Piperacillin/Tazobactam. It is in this light that
this study was done.

Objectives
The purpose, therefore, of this study is to
describe the therapeutic response of patients
with nosocomial infections to Piperacillin/

Tazobactam. This study specifically aims to:

1. To describe the susceptible organisms to
Piperacillin/Tazobactam,;

2. To describe the response rate of patients
with nosocomial infections to Piperacillin/
Tazobactam;

3. To describe the average length of time
before clinical improvement of patients
based on given paramcters can be seen; and

4. To describe the frequency of adverse
effects of Piperacillin/Tazobactam in
pediatric patients.

Significance

This descriptive study is undertaken because
there is significantincrease in antibiotic resistant
gram-negative bacteria that cause nosocomial in-
fections. The advent of new antimicrobials like
Piperacillin/Tazobactam (a beta-lactam/beta-
lactamase inhibitor) is timely because these or-
ganisms are susceptible to it. Furthermore, this
study is important as a documentation on the
therapeutic response of pediatric patients to
Piperacillin/Tazobactam. So far, no studies of
Piperacillin/Tazobactam have yetbeen published
in pediatric patients.

Review of Literature

Piperacillin is a broad spectrum, semisyn-
thetic penicillin active against many gram-posi-
tive and gram-negative aerobic and anaerobic
bacteria. It exerts bactericidal activity by inhibi-
tion of both septum and cell wall synthesis.*
Tazobactam is a penicillanic acid sulfone B-
lactamase inhibitor with a structure similar to
that of Sulbactam but with a potency similar to
clavulanic acid. It is a potent inhibitor of many
B-lactamases including the plasmid and chro-
mosomally mediated enzymes that commonly
cause resistance to penicillins and cephalospor-
ins.?® The presence of tazobactam in the
piperacillin/tazobactam formulation enhances
and extends the antibiotic spectrum of
piperacillin to include many B-lactamase pro-
ducing bacteria normally resistant to it.?*

Piperacillin/Tazobactam is active against
gram-negative bacteria like E.coli, Citrobacter sp.
Klebsiella, Enterobacter, Proteus sp., Serratia, Sal-
monella, Pseudomonas, Neisseria, Acinetobacter,
Campylobacter, vaginalis,
Haemophilus sp. Itis also active against gram-posi-
tive bacteria which are B-lactamase and non B-
lactamase producing strains of Streptococci sp.,

Gardnerella
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Enterococci, Staphylococcus aureus, Corynebac-
teria, Nocardia sp., and Listeria monocytogenes.
Itis also'effective in anaerobes such as Bacteroi-
des sp., Clostridia and Actinomyces sp.*+ 25 2027
28, 29,30

The efficacy and safety of Piperacillin/
Tazobactam in the treatment of bacteremia, res-
piratory tract, intra-abdominal, urinary tract,
skin, and soft tissue has been extensively stud-
ied producing highly favorable results in adults.
21 25,26, 27, 28, 20,30 I one study,® the clinical re-
sponse of Piperacillin/Tazobactam was favorable
in g6% and bacterial eradication rate was 93%
in respiratory tractinfection. In another study,?®
the cure rate for bacteremia was 82%. For skin
and soft tissue infections, 85% eradication of
pathogens was obtained.3* As of present, no pub-
lished studies supporting the use of Piperacillin/
Tazobactam in children have been written.

Adverse reactions are generally not severe
and rarely interfere with continuation of
therapy.?+ #-26.27.28.20.3031 The adverse effects are
as infrequent as with other penicillins.3*

In study by Kuye and associates, 29 adverse
reactions noted with Piperacillin/Tazobactam
compromise mainly of allergic skin reactions
and gastrointestinal disturbances, the most com-
mon of which is diarrhea. The most significant
changes in laboratory values involve elevation
of liver function test, which resolves after dis-
continuation of the drug.

Subjects and Methods

Definition of terms

1. Nosocomial Infection - is any positive
growth on culture (blood, ETA, urine,
CSF or surgical wound) after 72 hours of
admission at the NICU and PICU in
patients already broad-spectrum antibiotic
coverage.

2. Bacteriologically evaluable patients -
patients who have a positive growth on any
culture.

3. Cured - eradication of organism on repeat
culture after %7 days and clinical improve-
ment of the patient based on the following
parameters: good suck, good activity,
weight gain, defervescence of fever,
normalization of heart rate and respira-
tory rate and weaning from the mechani-
cal ventilator.

4. Failed - persistence of the organism or
emergence of a new organism on repeat
culture and clinical deterioration of the
patient.

5. Response rate - percentage of patients
‘cured’ and ‘failed’

This is a descriptive study done in an aca-
demic tertiary hospital. Medical records of pa-
tients admitted at UERMMMC Neonatal
Intensive Care Unit (NICU) and Pediatric In-
tensive Care Unit (PICU) from April 1996 to
November 1997 with nosocomial infection were
reviewed. All bacteriologically evaluable pedi-
atric patients from o to 12 years old who received
Piperacillin/Tazobactam as an antimicrobial for
a period of 4 to 21 days for any nosocomial in-
fection were included.

Patients included have a documented noso-
comial infection with a positive culture on
blood, endotracheal tube aspirate (ETA), urine,
cerebrospinal fluid (CSF), or surgical wound dis-
charge. Excluded in the study are patients who
received Piperacillin/Tazobactam with another
antimicrobial. Patients who have expired while
using Piperacillin/Tazobactam of immediate
causes other than infection (i.e. pneumothorax
secondary to prolonged mechanical ventilation,
hyaline membrane disease, bronchopulmonary
dysplasia, congenital heart disease in congestive
failure and others) were also excluded.

Data analysis was done using means,
averages and percentages computed manually.
The mean ages of the patients admitted at the
NICU and PICU was taken and the number of
male and female patients and the number of
positive cultures from blood, ETA and wound
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were computed to get the averages and
equivalent percentages. These characteristics of
patients (age, sex, positive bacteriological
cultures) were tabulated. Etiologic agents
susceptible to Piperacillin/Tazobactam
according to incidence were given equivalent
percentages and presented in a graph.
Bacteriologically evaluable patients who met the
study’s criteria were assessed by the investigator
as ‘cured’ or ‘failed’ and response rates were
computed using percentages. The therapeutic
response rate was computed from the total
number of patients cured overthe total number
of patients. Clinical improvement of patients was
determined by the following parameters: good
suck and activity, weight gain, normalization of
heart rate and respiratory rate, defervescence
of fever (if with fever), and weaning from
mechanical ventilation. The number of days
when these clinical parameters were noted in
the fifteen patientswere averaged and tabulated.
Adverse effects noted were also reviewed.

Results

A total of 115 charts from April 1996 to No-
vember 1997 were reviewed. Out of these, 20
bacteriologically evaluable patients used
Piperecillin/Tazobactam asan antimicrobial for
nosocomial infection. There were 11 patients
(55%) admitted at the NICU and 9 patients
(45%) at the PICU. There were a total number
of 12 males (60%) and 8 females (40%). The
age of the NICU patients ranged from 31 weeks
to 37 weeks with a mean age of 33 weeks and
the PICU patients ranged from 0 to 8 months
with a mean of 4 months. There was a total of
12 patients (60%) who had isolates from blood;
7 patients (35 %) withisolates from endotracheal
tube; and only 1 patient (5%) from a surgical
wound culture secondary to repair of an
omphalocoele. [Table I]

Table 1. Characteristics of Bacteriologically Evaluable Patients
Characteristics NICU PICU Total %
No.of Patients 11(55%) 9 (45%) 20

Mean Age 33 weeks 4 months

Range 31-37 wks 0-8mos

Sex
Male 7 5 12 60
Female 4 4 8 40

Positive cultures
Blood 7 5 12 60
ETA 4 3 7 35
Wound 0 1 1 5

The etiology agents that were susceptible to
Piperacillin/Tazobactam in this study according
to incidence are the following: Acinetobacter
(35%); Pseudomonas (20%); Enterobacter
(15%); E. Coli (15%); Serratia rubidea (5%);
Citrobacter (5%); and Klebsiella (5%) [Figure I].

Figure 1 Frequency of Susceptible Organism to Piperacillin/

Tazobactam

B Acinetobacter (7)
B Pseudomoas (4)
O Enterobacter.(3)
OE. Coli (3)

B Serratia rubidea
B Citrobacter (1)

B Klebsiella (1)

Fifteen patients met this study’s criteria. Five
patients were excluded. Three, because an
aminoglycoside was used in combination with
Piperacillin/Tazobactam and the other two be-
cause they expired secondary to pneumothorax.
Of the 15 patients, thirteen patients (87 %) were
considered cured and eventually discharged from
the hospital. Two patients (13%) were failures
and subsequently expired. [Table 2] The two
failures showed persistence of the following
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organisms: E. coli and Klebsiella. The response
rate to Piperacillin/Tazobactam is 87%.

Table 2. Response Rate of Patients with Nosocomial
Infections
to Piperacillin/Taxobactam
Response Frequency %
n=15
Cured 13 87
Failed 2 13

Clinical response of patients with nosoco-
mial infections show improvement within g to
5 days after initiation of treatment with
Piperacillin/Tazobactam. Table g shows the
clinical parameters of patients that determine
clinical improvement.

Table 3.  Average Days of Clinical Improvement in Patients
to Piperacillin/TAzobactam

Average Days of Improvement

Characteristics withPiperacillin/Tazobactam

NICU PICU
Good Suck 5 4
Good activity 4 4
Weight gain 4 4
Defervescence of fever 2 3
Normalization of HR 4 4
Normalization of RR 4 4

Weaning from Mechanical
Ventilator 4 5

In the 15 patients in this study, no adverse
reactions necessitating drug discontinuation was
noted. The only adverse reaction noted was phle-
bitis secondary to the administration of drug in
6 patients.

Discussion

Success in the treatment of nosocomial in-
fectionslargely depends on appropriate therapy.
Antibiotic resistance, however, plays a crucial
role in the outcome of the patient. The antibi-
otics given like aminoglycosides and third-gen-
eration cephalosporins for nosocomial
infections in pediatric patients have developed
resistance. In a study by Moellering, up to 50%
resistance to Amikacin was documented.*® Out-
breaks of Amikacin-resistant enterobacteriaciae
in the NICU has also been reported by Cook.'
In a study of Meyer, Klebsiellaand Acinetobacter
have become resistant to third generation
cephalosporins like Ceftazidime resulting in a
crude mortality rate of 53%.'® Meyer mentioned
that these pathogens have minimal resistance
to Piperacillin/Tazobactam, a beta-lactam /beta-
lactamase inhibitor, of up to 100% susceptibil-
ity by disk diffusion.'®

Antibiotic-resistant gram-negative bacteria
which are commonly implicated like
Enterobacter, Klebsiella, Citrobacter, Serratia,
Pseudomonas and Acinetobacter are the organ-
isms susceptible to Piperacillin/Tazobactam in
this study. Different studies done by Sorgie,*
Grenim,? File,?® Nord,?” Kuye,** Wise,?9 Mou-
ton,® in adult patients show these same organ-
isms’ susceptibility to Piperacillin/Tazobactam.
In this study, the most susceptible organism was
Acinetobacter. In a study by Wise,?9 E., coli was
the most common susceptible organism.
Tassler,3° identifies Piperacillin/Tazobactam as
active against beta-lactamase producing strains
of S. Aureus and S. epidermidis in up to 23%.

In this study, the therapeutic response rate is
87%. This correlates well with other clinical trials
in adult patients. In a study by Wise of bacteremic
patients, the cure rate was 82% and mortality rate
was 3 %.? The study by Tassler reports,® the clini-
cal response at 6% with bacterial eradication rate
of 93 % for respiratory infections. In patients with
skin and soft tissue infections, the cure rate is 93%
as documented by File.?® Vestweber reports 87%
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cured and improved in patientswith intra-abdomi-
nal infections.3?

In this study, the dose of Piperacillin/
Tazobactam was 100 mg/kg/day based on
Piperacillin. It was given for 21 days in patients
with isolates from blood; and 14 days for pa-
tients with isolates from endotracheal tube and
surgical wound discharge. This is based on rec-
ommendations for treatment of sepsis, which is
21 days, and for pneumonia and skin & soft tis-
sue infections which is at least 14 days.3*35

Clinical parameters like good suck; good ac-
tivity; weight gain; normalization of heart rate
and respiratory rate; defervescence of fever; and
weaning from mechanical ventilator, which are
observable signs of improvement, are monitored
by a pediatrician to gauge the clinical response
to an antimicrobial. The average length of time
of clinical improvement in patients noted in this
study is from g-5 days which is favorable.

Piperacillin/Tazobactam was found to be
safe and well tolerated in phase I and III clini-
cal trials by Kuye.*® The adverse effect reported
was 13%, comprising of gastrointestinal distur-
bances, the most common of which is diarrhea
and allergic skin reactions.®® These adverse ef-
fects were notnoted in the patients in this study.
Phlebitis after administration of the drug was
noted in 6 patients in this study which maybe
secondary to the smaller veins in infants that
are friable. There were no documented adverse
effects in the hepatorenal, gastrointestinal, skin
or other systems noted in the patients in this
study.

Conclusion and Recommendation
The overall therapeutic response rate of

Piperacillin/Tazobactam in this preliminary.

study is 87%. The susceptible organisms are:
Acinetobacter, Pseudomonas, Enterobacter, E.
coli, Serratia rubidea, Citrobacter and Kleb-
siella. Clinical improvement occurs 3 to 5 days
after initiation of Piperacillin/Tazobactam.
Phlebitis was noted in 6 patients.

No general conclusion however can be made
in this study due to the limited number of sub-
jects. Further studies of Piperacillin/
Tazobactam on nosocomial infections in chil-
dren are recommended. An analytical studywith
statistically evaluable patients must be under-
taken to further determine the efficacy and
safety of this drug.
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Conservative Approach in the Management of Vulvar Cancer: A Case Report

JosE RAMON MARTIN J. ALLEJE, M.D."

Introduction

Vulvar Cancer present a challenge to any on-
cologist who is presented with such a case. Can-
cers of this kind are rare, and therefore the
opportunities to manage these cases do not
come very often. To add to this, the classic man-
agement of Radical Vulvectomy with bilateral
lymphadenectomy can be a rather formidable
procedure. Many studies have been done to try
to establish a definitive etiology to this disease,
but due to its multifactorial nature the cause is
still speculated at this time..The wide range of
research on the role of Human Papillomavirus
as a precursor of the cancer has shed new light
on pathogenesis. The literature presented will
also try to showcase the new innovations of man-
agement, in an effort to avoid the high morbid-
ity of the traditional management.

Case Protocol
P.C. a 67 year old G10P6 (6046), hypertensive,
non-diabetic, was admitted at the Gynecology
wards on October 1, 1997 for the first time. She
was referred for management of a previously
diagnosed Vulvar carcinoma.

The present condition started as chronic
vulvar pruritus 1§ years ago. The patient con-
sulted several physicians and was prescribed topi-
cal medications which included topical steroids.
The medications afforded temporary relief and
the patient continued to selfmedicate. One year
ago, she noted a small fleshy mass above her
urethra. The mass tended to resolve and recur
spontaneously, so no consultation was sought.
Two months prior to admission, she felta 2 cm
rightinguinal mass described as firm, nontender
and reddish in color. Upon consultation, it was

“Former Resident, Department of Obstetrics &
Gynecology, UERMMMC

noted to be fixed and it was treated as a case of
lymphadenitis using Bacampicillin capsules. The
mass was noted to increase to “chicken egg” size
and g weeks PTA, a thick yellow discharge was
seen to ooze from it. A consultation with an-
other physician was made and an I & D with
biopsy was performed. She was sent home on
Anti-Koch’s meds. g days PTA, due to severe pain
at the groin and the presence of a non-healing
ulcer at the biopsy site, she was admitted at the
Pasay City General. On work-up, anemia was
noted and 2 units of fresh whole blood were
transfused. The source of the anemia was ob-
served to come from a gastro-intestinal bleed.
A referral for colonoscopy revealed Diverticu-
losis of the ascending colon. The results of the
biopsy of the inguinal mass showed WeH-Differ-
entiated Squamous Cell Carcinoma. A referral
to Gynecology confirmed the presence of a pri-
mary vulvar lesion. The patient was transferred
to our institution upon her request.

On admission, her vital signs were stable and
she was noted to be in pain. She appeared pale
and weak. A tender mass with a 8 cm x 6 cm
open wound was noted over the right inguinal
region, 2 cms deep, with necrotic tissue and a
dark yellowish-green foul smelling discharge.
The mass was movable. Palpable lymph nodes
were noted over both inguinal areas with an av-
erage size of g cm, and all were movable. The
vulva was noted to be hyperpigmented, with a
swollen right labia majora, and a § cm x 2 cm
mass was seen in the area of the clitoris. The
mass was irregularly shaped, reddish, firm and
non-bleeding. A biopsy was taken from the mass.
The rest of the gynecology exam was unremark-
able. A Pap smear was done with normal results.
The diverticulosis was referred to our GIT ser-
vice and colonoscopy with sclerotherapy was



Alleje, Jose Ramon Martin J.,M.D, et.al » Conservative Management of Vulvar Cancer

Lions MG

done which resolved the bleeding. The biopsy of
the vulvar mass revealed Vulvar carcinoma, Squa-
mous cell type, Well-Differentiated. After cardiop-
ulmonary clearance, the patient underwent
Radical vulvectomy on the 1gth hospital day.

Intra-operatively, two incisions were made.
The first was to excise the infected mass at the
right inguinal area and with a deeper dissection
to harvest the right femoral node. It was then
extended to include the clitoral mass and part of
the superior aspect of the vulva. A second smaller
incision was made on the left inguinal region to
harvest the left inguinal nodes. The large defect
was closed with silk sutures and drains were left
in place below both inguinal incisions.

The histopathological report revealed Squa-
mous Cell Carcinoma, Well-differentiated, vul-
var Mass, with margins of resection negative for
tumor involvement. The specimens labelled as
left and right superior inguinal lymph nodes
were positive for Metastatic Carcinoma, while
the specimen labelled as right femoral node was
negative for metastatic carcinoma.

Post-operatively, the patient’s legs were
wrapped in clastic bandage to prevent lymphe-
dema, the wounds were dressed and the drains
were gradually mobilized.

On the 7th post-op day, the right inguinal
areastarted to show signs of wound breakdown,
eventually becoming necrotic and opening up.
Debridement and cleansing with hydrogen per-
oxide was done and the use of honey dressings
three times a day. The wound gradually began
to heal and signs of infection were arrested. The
patient is presently at the ward with good
progress and with wound care ongoing.

Case discussion
Vulvar carcinoma is arelatively uncommon neo-
plasm and generally a disease of older women.'
Our patient falls well within the age bracket as
noted by Benitez which would be between g1-
70 years of age, 75% of whom would be above
6o years old. Historically, cancer of the vulva

has accounted for §% -5 % of all female genital
malignancies.?

In the last review of this cancer at the Phil-
ippine General Hospital (PGH) from 1961 to
1990, a g0 year period, it accounted for 2.5%
of all female genital tract cancer. This ranks
vulvar cancer 4th among the different gynecol-
ogy cancers.?

It has been reported recently however that
there has been an increase in the incidence of
vulvar cancers. Green attributes this to:

1. earlier detection of the malignancy;
2. continued rise in the life expectancy of
the female population®*

The rise has been most observed in the
younger females, ranging between g1-40 years
old and theywould account for 8% of the cases?.

The overwhelming majority of all vulvar can-
cer is squamous in origin. The vulva is covered
with skin, and any malignancy thatappears else-
where on the skin can appear in this region®.
Squamous carcinoma accounts for 80% - 85%
of these malignancies?. Our patient has been
diagnosed with the squamous cell type, well-dif-
ferentiated vulvar carcinoma.

Areview of the clinical profile of the patients
would conform to our patient. Benitez has ob-
served that the disease is one that is prevalent in
the lower socio-economic class. The same obser-
vation was made by Mack and Casagrande in Los
Angeles women. Our patient belongs to a lower
incomebracket. Hypertension, diabetes mellitus,
and obesity have been associated with patients
with vulvar cancer. Strongly implicated in the
course and the prognosis of vulvar Ca is cigarette
smoking. Although she claims to have stopped
smoking 10 years ago our patient has had a prior
20 years history of consuming 1-2 packs a day.

Much of the etiology of vulvar cancer is still
not established. Itis a disease thatafflicts a spec-
trum of women. Gravidity and parity apparently
do not play a role.

The disease has been associated with granu-
lomatous vulvar diseases, chronic inflammatory
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disorders of the vulva and with the Human
papillomaviruses. There are many views regard-
ing the role of any of these conditions with re-
gard to vulvar cancer.

Leibowitch et al. stated that several epithelial
abnormalities in the vulva may have premalignant
potential. He noted that majority of patients with
vulvar cancer had Lichen sclerosus (LS) (61% of
patients) and that the cancer occurred where the
LS was most intense. He places the risk of acquir-
ing vulvar cancer in those with Ls at 10%.*

It may be relevant to note since our patient
had the primary lesion at the clitoris that this
same study mentions squamous cell carcinoma
in patients with LS occurred exclusively in the
labia minora and clitoris. On the other hand,
Benitez noted in a recent reassessment of vul-
var dystrophies, that there is actually little data
to support such progression to invasive cancer.
It is believed that they are simply forms of ordi-
nary dermatitis or dystrophies and are without
prognostic values?.

The involvement of Vulvar Intraepthelial
Neoplasia (VIN) is also under investigation.
Leibowith et al. observed VIN III in g1 % of pa-
tients with vulvar cancer, and that in more than
50% of patients with Lichen Sclerosis, VIN III
was also present. He then strongly argues in his
study that there are two main precursors for in-
vasive carcinoma of the vulva; namely, Lichen
Sclerosus and VIN III (undifferentiated)4. It is
the general contention, however, that VIN may
not have the same malignant potential as CIN.
It has been estimated that the progression from
VIN to invasive vulvar cancer is only 6%.

Of the different venereal diseases studied
that have been associated with Vulvar carci-
noma, much emphasis has been given to the role
of Human Papillomavirus.

Associations have been established between
vulvar carcinoma, syphilis and chronic
granulomatous disease; however, these may just
be markers for sexual activity. Papillomaviruses
provide the strongest direct connection between

vulvar cancer and sexually transmitted diseases.5
HPV 16 appeared to be the most prevalent

type in squamous cell carcinoma of the vulva.

There are several explanations why HPV 16 was

not as often detected in vulvar carcinomas as in

cervical cancers.

1. HPV 16 might play a role in early stages of
vulvar carcinogenesis, and the viral DNA
sequences are lost at the later stages.

2. Some vulvar carcinomas may be associated
with HPV types only distantly related to
the known genital types, and thus may go
undetected.

3. Iinally, many vulvar carcinomas may
develop in the absence of HPV infection,
particularly in older women'.

Recent studies have shown that the epide-
miologic, histopathologic and prognostic fea-
tures of HPV-associated vulvar cancers differ
from those that are HPV-negative®.

Existing data suggests the hypothesis that
vulvar carcinoma comprises at least 2 subsets:
1. those to be related to sexual factors (HPV)
2. those whose pathogenesis remains largely

undefined.

Those with HPV positive tumors were likely
to be younger than the mean age (<70 years old)
and tended to smoke. HPV DNA was found in
95 % of the warty, basaloid, verrucous tumors, but
only in §9% of the typical squamous tumors®.

The absence of HPV DNA in most vulvar
cancers found in older women suggests that the
potential epidemiological heterogeneity of vul-
var carcinomasneeds to be reassesseds. Evidence
gathered by Crum et al. suggests, at least in
American women, that a substantial proportion
of vulvar carcinomas may not be related to a
transmitted agent.

It appears that among vulvar carcinomas,
there may be 2 separate pathways of carcinoma
development, with different prognoses®. It
would be a disservice to older women to invoke
the STD theory in discussing vulvar cancer with
these patients5.
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As shown in our patient’s history, the disease is
one of a long duration. It may take months to sev-
eral years for it to develop and to be recognized.
Non recognition by either the patient or the physi-
cian isa cause of delay of diagnosis and treatments.
Fortunately, vulvar cancer is indolent, extends
slowly, and metastasizes fairly late. Biopsy must be
done on all suspicious lesions of the vulva, includ-
ing lumps, ulcers, or pigmented areas even if the
patient is not complaining of burning or itching?*.

Most patients complain initially of a palpable
vulvar mass, followed by the presence of pruri-
tus. Pain would be the fourth most common com-
plaint. At the time of examination, all the
physician might see is a thickening or a rough-
ening or an erythema or a black discoloration of
the skin of the vulva3. The patient might also
present with an obvious mass that leads to biopsy.

The primary lesion may be found anywhere
in the vulva, but the most common site involved
are the labia, both majora and minora*#7. The
clitoris is the second mostaffected part of the vulva.
It is important to determine the extent of the le-
sion in so far as the areas involved, for this would
also dictate the probable lymph node involvement.

The vulvar area is rich in lymphatics with
numerous cross connections. Tumors located
in the middle of either labium tend to drain
initially to the ipsilateral femoral-inguinal nodes,
whereas perineal tumors can spread to either
the left or right side. Tumors in the clitoral or
urethral areas can also spread to either side.

From the inguinal-femoral nodes, the lym-
phatic spread is cephalad to the deep pelvicand
obturator nodes. Our patient’s lymph node bi-
laterality can be further explained by a study
done by Iverson and Aas using injected
Te-colloid into different areas of the vulva. The
clitoral and perineal injections developed a bi-
lateral nodal distribution of radioactivity in all
patients. Deep lymph node metastasis occurs
only in those with positive superficial nodes®.

Clinical staging of vulvar cancer has been
left in favor of the 1988 FIGO system based on

the TNM classification, which is a staging sys-
tem using surgical pathologic evaluation. The
new system does away with the discrepancies pre-
viously noted when clinical staging was com-
pared with pathological findings. The
parameters used include tumor size, nodal in-
volvement, and presence of metastasis. Based on
the TNM classification, we have

1. Tz2: tumor confined to the vulva/

perineum more than 2 cm in diameter;

NC: bilateral lymph node metastasis;

Mo: No clinical metastasis. Basing on the

FIGO classification, a T2 N2 Mo with

bilateral regional lymph node metastasis

would qualify this as a Stage IVA tumor.

The traditional treatment of vulvar cancer
was introduced by Way in 1954. Radical
vulvectomy with bilateral lymphadenectomy is
an en-bloc dissection of the whole vulva,
together with the skin, the
subcutaneous tissue and nodes in the groin and
femoral triangles®. This procedure has been
associated with a high cure rate and significant
morbidity. This included wound breakdown and
secondary infection, occurring in practically all
patients. Overall mortality was reported as high
as 5.7%°®. Women who undergo this procedure
often have sexual dysfunction and a significant
decrease in self image®.

The procedure done to our patient was a
partial vulvectomy with bilateral lymphadenec-
tomy using two separate incisions, a large inci-
sion in the right groin area extending to the
vulva and a smaller left groin incision to dissect
the left superficial inguinal nodes. We have seen
this wound breakdown fairly early into her post-
op course. This is mostly attributed to the rather
wide incision at the right groin area, resulting
to a repair with high tension at the edges.

We may also surmise that since majority of
these women have the disease late inlife, their ability
to heal efficiently is also compromised. Therefore,
there were several studies and efforts to delineate
patients that can be managed with less radical

inguinal
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procedures without compromising survival.
Arecentdissertation by Abad, M.D. outlined

the different alternative to the classic Way pro-

cedure

1. Vulvar conservation for unifocal lesions
and an otherwise normal vulva
For early vulvar cancer, the vulva is spared

as much as possible for stage lesions with smm
or less invasion. The treatment starts with dis-
section of the superficial inguinal nodes then
sent for frozen section. If there is no metastatic
disease, the groin incision is closed and wide
local excision of the lesion is done. The find-
ings of positive nodes mandates complete in-
guinal dissection.

2. Elimination of routine pelvic lym-
phadenectomy
Traditionally, pelvic nodes are dissected in

the presence of positive groin nodes. The pelvic
nodes are involved 25 % of the time when groin
nodes are positive. In a study by the Gynecology
Oncology Group on patients who have positive
groin nodes, results show significant benefits in
those who received postoperative radiotherapy
versus those who underwent only pelvic node
dissection. Most authorities now recommend that
patients with clinically evident nodes or two or
more microscopically positive groin nodes receive
bilateral groin and pelvic radiotherapy.

3. Omission of groin dissection for patients
with stage 1 tumors and less than 1mm of
invasion. In these tumors, groin dissection
may be omitted because the incidence of
node metastasis approaches 0%.

4. Omission of contralateral groin dissection
in patients with lateral lesions and negative
ipsilateral nodes. It is not necessary to
perform bilateral groin dissection if the
primary tumor is unilateral, because the
risk of positive contralateral nodes without
positive ipsilateral nodes is less than 1%
for Stage 1 tumors.

5. Use of separate incisions for groin dissec-
tion. Tumor spread is by embolization and

not by permeation. This is the justification

of the three-in-one incision with no fear of

recurrences between the skin bridges. A

significant improvement over the 40% -

80% incidence of wound infection and

breakdown was observed.

6. Use of preoperative radiation therapy to
obviate the need for exenteration in
patients with advanced disease. Pelvic
exenteration with radical vulvectomy and
bilateral groin dissection carries an opera-
tive mortality of 10%, with a high post
operative morbidity. Preoperative radia-
tion therapy has been used to shrink the
primary tumor with radical vulvectomy
carried out in 6 weeks.

Itwould be interesting to note our manage-
ment of the postop complication of would break-
down. On the advice of Dr. Abad, an area may be
left open to granule and epithelialize. The wound
breakdown is cleansed with hydrogen peroxide
and honey dressings are applied three times
daily®. We have used this method of dressing in
our patient and we have noted good healingand
an arrest in the deterioration of the wound.

The prognosis of a patient with vulvar carci-
noma is related to the stage of the disease, lesion
size, as well as the presence or absence of cancer
in the regional nodes. The presence of carcinoma
in regional lymph nodes correlates with the size
of the primary lesion, the degree of tumor dif-
ferentiation, and the extent of involvement of
vascular spaces by tumor. The status of the
regional lymph nodes 1is important
prognostically. The Gynecologic Oncology
Group indicate that tumor stage, location on
the vulva, microscopic differentiation, vascular
space involvement, and tumor thickness are all
important prognostic factors. Based on the 20th
Annual Report on the Results of Treatment of
gynecology Cancer, the worldwide 5 years sur-
vival rate for Stage IV A cancer is 13%7. The g
years survival rate as reported by the PGH, in a
30 years review is 40%3.
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Kirschmer et al. noted other contributing fac-
tors to a poor prognosis. As previously mentioned,
the report adds a new factor, namely smoking, that
invariably affects the survival rate. They observed
significant findings related to survival were smok-
ing, tumor size and node status. The estimated
risk from dying was 6.3 times higher in smokers
than in non-smokers, and 8.4 times higher in those
with positive nodes than those with negative nodes.
Also, for every 1 cm increase in size, there was a
46% increased risk death'.

In another study, Sturgeon et al. found that
patients with vulvar cancer also have an elevated
risk for the development of subsequent smoking
related tumors. These associations indicate that
the follow-up care of women with vulvar cancers
should involve to promote smoking cessation'.

Recommendations

The patient will still require an extended hospital
stay due to the care of her wound breakdown.
Upon discharge, a close follow-up should be em-
phasized to the patient, paying careful attention
to any signs and symptoms that may indicate re-
currence. The exposure from this case should
teach us not to take lightly any complaints of per-
sistent vulvar pruritus or the presence of any vul-
var lesion or suspicious discoloration, as subtle as
itmay seem. As previouslymentioned, thisis a slow
disease entity, allowing us the opportunity to in-
tervene early and to prevent the onsetofadvanced
disease. The vulva is an easily accessible area re-
quiring no special equipment to examine. There-
fore, with careful attention, the incidence of vulvar
cancer can be kept low. With regards to the in-
creasing incidence in the younger population and
it’s association with HPV, a more aggressive edu-
cation of our patients would bring about aware-
ness in the prevention of the disease. '

10.

11.
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View of affected biopsy site, right inguinal region and the swollen  Area to be incised was prepared, drapedm and a rubber glove was
right labia Majora sewn around the wound edges to preventhandling infected
tissue intra-op.

Excision of lesion with the right superficial inguinal lymph node.
Note careful dissection, identification and ligation of blood
vessels, in this case, the saphenous vein

=

§

Large defect at the right groin, note separate and smaller incision
at the leftinguinal area where the left superficial inguinal lymph
node was taken

Squamous cell Vulvar Cancer with primary tumor located at the
clitoris. Note location of infected biopsy site.
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The incision on the right inguinal region was extended to include
the sperior half of the vulva.

Gross specimens. The left superficial lymph node is on the right.
The rightinguinal lymph node and the vulvar tumor were taken
in this single incision.

Wound breakdown at the right inguinal repair post-op. Note
however, the absence of infection and clean wound edges. Honey
dressing is used here. The left incision has healed completely.




Imperforate Oral Cavity : A Case Report’

ALFONSO H. FAMARAN JRr., M.D.” AND VIRGILIO R. DE GRrRACIA, M.D.™

Abstract

This paper reports a rare case of imperforate oral cavity in a 2 year old male. The paper also

discusses the possible pathophysiology involved in this case, ils consequences as well as pro-

posed logical surgical intervention. Associated findings were a wide intercanthal distance,
flattening of the nasal bridge, and splaying of the alae nasi, hypoplastic mandible, bowed legs,
right pes planus and left pes plano-valgus. By performing a bilateral coronoidectomy, the
patient was provided with a near normal conduit for food and an oral aperture.

Keywords: Imperforate Oral Cavity, Bilateral coronoidectomy

Introduction

NTEREST IN STRUCTURAL ABNORMALITIES in the

newborn dates to around rooo B.C. when

Babylonian priests made a list of 62 mal-
formations recognizable at birth. However, wide-
spread scientific interest and public concern did
not develop until 1960 with the first report of
teratogenicity associated with the sedative-hyp-
notic drug thalidomide. While this tragedy
stimulated an enormous growth in basic and
applied research in this field, there is still little
knowledge about how drugs and chemicals
cause congenital anomalies and evenless about
how genetic and environmental factors interact
in individual unborn children. About 20% to
30% of reported defects is thought to result
from spontaneous genetic aberration and 6%
is clearly related to drugs and chemicals, leav-
ing the cause unknown in nearly 70%.° These
figures underestimate the magnitude of the
problem, since there are unknown percentages
of unrecognized and unreported cases, and in-
stances of failure to associate a teratogen with
an abnormality.

Y 3rd Prize, Clinical Case Report Contest, PSO
Mid-year Convention, Subic International Hotel

“Former chief Resident, Department of
Otorhinolaryngology, UERMMMC

" Consultant, Department of Otorhinolaryngology,
UERMMMC

Case Report

This is the case of P.T., a 2 year male, born at
Fabella Maternity Hospital to a g1 year old G4P4
(4-0-0-4) by normal spontaneous delivery, full
term with a birth weight of 19oo grams, who
presented with an imperforate oral cavity. Pa-
tient was placed in an incubator and nutrition
was provided through a nasogastric tube. An at-
tempt to document an existing oral cavity was
done. This was confirmed by inserting a 10cc
syringe with a 19 gauge needle, yielding air from
the supposed oral cavity.

Figure A: Photograph showing external facial features
-wide intercanthal distance
-flat nasal bridge, splayed alae nasi
-rounded face, hypoplastic mandible

Figure B: Photograph showing gingivo-buccal sulcus,
frenulum of upper lip and imperforate oral cavity
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At 1 year and 7 months, the patient was re-
ferred to a private teaching hospital for further
evaluation and management. On initial exami-
nation, the patient was mildly stunted, notwasted
and was not in any respiratory distress. Vital signs
were within normal limits. Eye examination re-
vealed a wide intercanthal distance and unre-
markable fundoscopic findings. Ear findingswere
normal. Nasal examination showed a flattened
nasal bridge and splayed alae nasi. Oral cavity
examination revealed a gingivobuccal sulcus with-
outan oral aperture. A hypoplastic mandible was
evident. Lower extremities presented with bow-
ing of thelegswith right pes planus and left plano-
valgus. All other organ systems were essentially
normal. The patient underwent a battery of labo-
ratory work-ups which include complete blood
count revealing anemia which required blood
transfusion. Cranial CT Scan showed normal
maxillae, mandible, temporo-mandibular joints,
and a porencephalic cyst at the basal ganglia.
Bleeding parameters, chest x-rays and urinalysis
were normal. The service contemplated releas-
ing the intraoral adhesion under general anes-
thesia. Referrals to the pediatric, neurosurgery
and orthopedic services were done. The patient
was not cleared for surgery due to malnutrition.
Weekly and monthly follow-ups were undertaken
to monitor weight gain and general health.

Figure C: CT Scan of the Temporo-mandibular joint
(axial cut)

Figure D: CT Scan of the Temporo-mandibular joint (coronaal
enhanced cut)

At 1 year and g months, the patient was ad-
mitted for the contemplated procedure. Repeat
CT scan on the mandible still revealed a nor-
mal temporomandibular joint, without any evi-
dence of ankylosis or sclerosis; however, it also
showed that the lateral borders of the coronoid
processes were in contact with the inner surface
of the zygomatic arches. Again, overall condi-
tion and nutrition were monitored weekly and
monthly follow-ups. A chromosomal study re-
vealed no abberations.

Figure E: CT Scan of the Mandible (repeat axial cut)

At 2 years and 4 months, the patient under-
went bilateral coronoidectomy with release of in-
traoral adhesions via the submandibular approach.
Airway was provided through fiberopticguided in-
sertion of a nasotracheal tube. Intraoperatively,
the soft and hard palate were noted to be absent,
tooth buds present and the tongue hypoplastic.
Manual manipulation of the mandible showed
mobility permitting a maximum opening of 2 cms.

Figure F: Release of intra-oral
intra- adhesions
(first operation)

Figure G: Installation of
oral device
(first operation}
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Figure H: Coronoidectomy, left
(second operation)

Post-operatively, a Denhard mouth gag was
installed to maintain the patency and to prevent
synecchiae. A dental obturator was fitted at the
third post-operative day for less traumatic main-

Figure I: Coronoidectomy,

right

(second operation)

tenance of an oral cavity.

Because of the high rate of cellular differentia-
tion, function development and growth taking
place over a relatively brief period of time, the fe-
tus is susceptible to chemical insults which may
result in congenital anomalies. The kind of anoma-
lies caused by these insults depend critically upon

Discussion

the development stage at the time of exposure.
Figure J: Tabulation of syndromes with oral manifestations

Ataxia
telangiectasia
(Louis-Bar
syndrome)

Autosomal
recessive

Ataxia, mental
deficiency

Telangiectasia of
hard and soft
palate, drooling
diminished or
absent
orophryngeal
lymphatic tissue

Beckwith-
Wiedemann
syndrome

Sporadic

Omphaloccle

Macroglossia,
class Il
malocclusion,
anterior open bite,
retroclined
mandibular
incisors

Chediak-
Steinbrinck-
Higashi
syndrome

Autosomal
recessive

Defective
pigmentation,
abnormal granulation
of leukocytes,
increased
susceptibility to
infection

Aphthae and/or
gingivitis, rapid
breakdown of
periodontium

Cleidocranial
dystostosis

Autosomal
dominant

Clavicular aplasia or
hypoplasia, delayed
ossification of
fontanels, large
cranium

High-arched
palate,
submucous or
overt cleft palate,
non-union of
mandibular
symphysis, failure
of eruption of
deciduous and
permanent teeth;
poor premaxillary
development with
relative
prognathism

Cockayne's
syndrome

Autosomal
recessive

Dwarfism

Congenital
absence of teeth,
increase in dental
caries, atrophy of
alveolar process,
and condylar
hypoplasia

Craniocarpotar
sal dysplasia
(whistling face
syndrome)

Autosomal
dominant

Growth retardation,
flexion contracture of
fingers

Microstomia,
small mandible
and tongue, high-
arched palate, lips
held as in
whistling, fibrous
band from chin to
the middle of
lower lip

Syndrome Cause/ Major systematic Oral
Inheritance manifestations manifestation
Aarskog-Scott X-linked Growth retardation Hypoplastic
syndrome narrow
maxilla,relative
mandibular

prognathism

Achondroplasia

80% sporadic
20% autosomal
dominant

Dwarfism with large
head

Malocclusion,
anterior crowding
of teeth, anterior
overjet, various

Familial
d%sautonomia
(Riley-Day
syndrome)

Autosomal
recessive

Nervous system,
cutaneous and eye
manifestation

Mouth
transversely
elongatedinto a
horizontal slit;
absence of
fungiform and
most
circumvallate
papillae with
decreased
sensitivity to
sweet and bitter;
excessive
crooling,
swallowirg
disturbance,
dental-arch
crowding,
periodontal
disease

Hyperkeratosis
palmaroplantaris
and
periodontoclasia
in childhood
(Papillon-Lefevre
syndrome)

Autosomal
recessive

Palmar and plantar
hyperkeratosis

Gingival swelling
with loss of
primary and
secondary teeth
after alveolar
process is
destroyed

Hypospadias/dy
sphagia (G
syndrome)

Autosomal
dominant

Genitourinary

Ankyloglossia,
bifid uvula,
neuromuscular
dysfunction of
swallowing
mechanism, large
laryngopharygeal
cavity causing
aspiration

crossbites
Acrodynia Etiologic agent: | Neurologic signs: Stomatitis with
mercury bruxism, causing ulceration,
chewing of buccal spongy red
mucosa and tongue gingiva with
periodontal
abscesses and
shedding of teeth
Acrodysostosis | Sporadic Growth retardation, Maxillary
short stubby fingers hypoplasia,
prominent upper
aveolar process,
open bite,
relative
mandibular
prognathism
Arachnodactyly | Autosomal Tall thin, ocular lens, [High palatal
(Marfan's dominant subluxation, aortic vault, cleft palate,
syndrome) wall defects bifid uvula, dental
malocclusion,
long narrow
teeth, mandibular
prognathism
Ascher's Possible Blepharochalasis, Duplication of
syndrome autosomal non-toxic thyroid upper lip
dominant enlargement

Inability ti open

mouth fullly and
pseudocampod-
actyly

Autosomal
dominant

Reduced stature,
abnormalities of
extremities

Enlarged coronoid
process limiting
the aperture
between upper
and lower
incisions to 1,0 to
1.8 cm
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de Lange
syndrome

Sporadic

Musculoskeletal,
cutaneous,
genitourinary
manifestations

Micrognathia,
prominent mental
spur, thin lips with
corners of mouth
downturned, long
philtrum with
delayed tooth
eruption, cleft
palate, oral self-
mutation

McCune-Albright
syndrome

Sporadic

Endocrine, cuteneous
manifestations, bone
problems

Large expanded
distorted jaws,
dense maxillary
mass protruding
into the oral
cavity, oral
pigmentation on
lips and mucosa

Multiple
endocrine

Autosomal
dominant

Pheochromacytoma,
medullary thyroid
carcinoma

Mucosal
neuromas on lips
and tongue,
enlarged and
nodular lips;
tongue lesions are
pink,

edunculated, and
imited to anterior
dorsal surface

Oral-facial digital
syndromes | and
1

|I-Dominant X-

linked 11-
Autosomal

Skeletal cutaneous,
and neurologic
manifestations

Cleft lip and
palate, cleft
tongue,

abnormally
developed frenula
with intraoral
synechia

recessive

Brown-bluish
maculae
periorally,
perinasally and
periorbitally; 98%
have lip
pigmentation,
88% have buccal
mucosa
pigmentation

Autosomal
dominant

Peutz-Jeghers Gl polposis

syndrome

An imperforate oral cavity occurs in much
the same way as the more common imperforate
hymen, which is secondary to failure of disrup-
tion of the formation of the connection between
the vaginal canal an the vestibule at 6 to 12 weeks
AOG. At 6 to 12 weeks AOG, once the meso-
derm has completed its migration and reinforce-
ment of the entire primary plate, the early facial
structures are refined by a process of ectoder-
mal sculpting wherein cells proliferate, move
into areas, carve furrows, dig cavities and hol-
low tunnels. This sculpting is accomplished
through a sequence of cell colonization, fol-
lowed by differentiation of those cells close
enough to the basement membrane to be nour-
ished by transudate, and cell death of those far-
thest from the source of nourishment. This
sculpting separates the dental lamina within the
developing alveolus from the lip, thereby creat-
ing the alveolarlabial sulcus. It is also respon-
sible for the deepening of the nasal pit and the
lateral rupture of the bucco-pharyngeal

membrane. Insults during the sculpting stage re-
sults in failure of the bucco-pharyngeal membrane
to rupture resulting in imperforate oral cavity.

Between 4 to 12 weeks AOG, the cartilagi-
nous bars and the branchial arches differenti-
ate into the initial cartilages of head and neck.
The ventral portion of the first bar, also known
as Meckel’s cartilage, is destined to form the
mandible by intramunhaous ossification. Fail-
ure to do so results in hypoplastic mandible. At
the same time, porencephalic cysts, a defect in
the development of the cerebral mantle with the
replacement of the temporo-parietal areas by
fluid filled spaces develops secondary to insult
to the cerebrum. While skeletal structure at the
leg region are being formed, insult at this time
would result in femoral tibial and feet abnor-
malities.

The striking feature of the newborn skull is
the small size of the facial portion in compari-
son with that of the cranium. At birth, the rela-
tive proportions are about 1:8; by age 5, they
are 1:4 and in adult, they are 1:2.5. The infant’s
face is proportionately wide, short, thus appear-
ing flat with a pug nose beneath a bulging fore-
head. The small face is almost entirely due to
immaturity of the maxilla and mandible. Verti-
cal growth of the face, which is absent in this
patient, occurs in spurts related to respiratory
needs and tooth eruption and takes place dur-
ing the first six months after birth and then dur-
ing the third and fourth years until 19 years old.
This continuity between the maxilla and the
mandible due to intraoral adhesion prevents
continuous expansion of facial soft tissue.* This
will hinder posterior elongation of the maxil-
lary arch through bony deposition on the pos-
terior surface of the maxillary tuberosity
providing no space for future molar teeth. Ab-
sence of resorption of the inner face of the tu-
berosity will not enlarge the maxillary sinus.
Non-displacement of the maxilla antero-
inferiorly will not lead to sutural growth which
further enlarges the bone. Furthermore, anterior
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displacement of the mandible accompanies that
of the maxilla, providing for the balanced growth
of thesebones so that the relationship of the teeth
remains reasonably constant throughout life.
Growth of the mandible will notoccur since there
is no growth of the ramus and condyle in a back-
ward and upward direction.4 Absence of bony
deposition posteriorly is equaled by absence of
resorption of the anterior surface of the ramus.
With this pathology, the patient retains the re-
gional proportions among the various facial re-
gions apparent in neonatal life.

Conclusion

Based on the above development scheme, it can
be inferred that an insult was introduced be-
tween 4 to 12 weeks AOG. Many cases of un-
known causation probably resulted either from
unrecognized exposure to drugs and chemicals
or from a complex interaction between drug
effect, genetics and environmental factors. From
statistics, it was found out that the average
woman takes 10 prescription or non-prescrip-
tion drugs during pregnancy, most of them with-
out the physician’s supervision.5 Needless to say,
many women of childbearing age are exposed
frequently to poténtial chemical teratogens in
their jobs, and presumably all women are ex-
posed, to some extent, to an enormous array of
environmental chemicals. The conglomeration
of congenital defects in this patient do not con-
form with non-cleft disorders as listed by
Cummings. It will be a geneticist’s concern and
interest to establish a new name for this syn-
drome and its precipitating insult. This being
the first case of an imperforate oral cavity re-
ported in the Philippines, there is understand-
ably a lack of literature both local and foreign.
Itis, therefore, proposed that physicians regard-
less of their specialties, report congenital defects
with possible associated prenatal insults. This will
create a wealth of study material for establish-
ment of a more definitive means of diagnosis
and management.
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than 250 words of the purpose, basic procedures,
main findings and principal conclusions of the
investigation. New and important information
should be emphasized.

Key Words

Three to ten keys words or phrases should be
provided which will assist in cross-indexing the
article.

Introduction

Thisshouldcontain asummary of the rationale of
the study and provide an outline of pertinent
background material. It should not contain ei-
ther results or conclusions.

Materials and Methods

This should contain the procedures undertaken
in the study in sufficient detail as to leave no
doubt to the reader how the results were arrived
at.

Results

This should be presented in logical sequence
in the text, tables, and figures avoiding repeti-
tive presentation of thesame data. This section
should not include material appropriately be-
longing to the discussion. Results must be statis-
tically analyzed when appropriate.

Discussion

Datamentioned in the results in relation to any
hypothesis advanced in the introduction. This
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may also nclude an evaluation of the methodol-
ogy and the relationship of new information to
previously gathered data. Conclusions should be
incorporated in the final paragraph and should
be commensurate with and completely supported
by data gathered in the study.
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References cited in the text shall be written as
Arabic numerals in superscript in the order in
which they appear in the text. Titles of journals
should be abbreviated in the reference list ac-
cording to the style used in Index Medicus. Un-
published observations and personal
communications may not be used as references.
Examples of the correctmanner of listing refer-
ences are illustrated below:

Standard journal article (listallauthors when six
or less; when seven or more, list only the first
three then add et. al.)
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Type B. N. Engl. J. Med. 1979; 300:101-106

Books and other monographs
Personal authors

3. Adams R.D., Victor M. Principles of Neu-
rology. McGraw-Hill, New York. 1981.

Chapter in a book

4. Selwyn A.P., Braunwald E. Ischemic Heart
Disease. In: Braunwald E., Isselbacher K.J.,
Petersdorf R.G., eds., Harrison’s Principles
of Internal Medicine. McGraw Hill, New
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Tables

These should be typed on a separate sheet, num-
bered with Arabic numerals and accompanied by
a title and an explanatory caption at the top. Each
table must be referred to in the text and an indi-
cation of the preferred position in the text should
be given. Other explanatory materials should be
placed in footnotes below the tables. All non-stan-
dard abbrevations should be explained in the foot-
notes. Vertical and horizontal rules between
entries should be omitted.

Figure legends

All illustrations require legends, typed on a sepa-
rate sheet. When symbols, arrows, numbers, and
lettersare used to identify parts of illustratios, each
one should be identified and explained in the
legend.

Figures

Illustrations should be sharp, glossy, black and
white prints. Letters, numbers and symbols must
be clear and of sufficient size to retainn legibility
when reduced. Titles and detailed explanations
should be confined to figure legends and not in-
cluded in illustrations. Each figure should be
identified clearly on the back with its number and
author. Photographs of persons must be retouched
to make the subject unidentifiable or be accom-
panied by written permission from the subject to
use the photograph. Figures should be numbered
in Arabic numberals.
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