
Clinicopathological Study of Tuberculous Lesions of 
Fallopian Tube

Introduction

he fallopian tube is a common 
specimen in a surgical pathology 

laboratory. 80-90% of women with genital 
tuberculosis have tubal involvement and it 

1is bilateral in 90% of cases.  In India 
2accounts for 40%.  Various Indian studies 

gives an incidence of 3.2% to 6.5% of 
genital tuberculosis as a cause of female 
infertility. Firuza R. Parikh, in their study 
found 39% of women with tubal factor 

2 infertility had pelvic tuberculosis. It 
usually occurs as a haematogenous 
spread from a tuberculous lesion 
elsewhere. Sometimes it occurs via 
lymphatics or by direct spread from 
adjacent organs. Lung and pleura are the 

T
most common primary focus followed by 
peritoneum, bowel, kidneys, lymph node, 
skin and skeletal system in descending 
order. Very rarely ascending infection from 
vulva, vagina, cervix or endometrium 

3occurs.  It is usually caused by human 
strains of M. tuberculosis. M. bovis can be 
involved in case of primary bowel 
tuberculosis.

It is commonly seen in women between 
4the age group of 20-40 years.  Clinically, 

the commonest complaint is presence of 
primary infertility. Rarely if successful 
pregnancy occur, it is often tubal ectopic. 
Chronic dull-aching pelvic pain, 
menstrual irregularities in which 
amenorrhoea is most common. Grossly - 
Two forms are seen. The most common is 
adhesive form characterised by irregular 
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Abstract

Tuberculosis remains a major global health problem. Genital tuberculosis, especially 

tubal involvement is an important cause of female infertility in developing countries.

Aims and Objectives : To find out the incidence of tuberculous lesions of fallopian 

tube after detailed macroscopic and microscopic study. To study and analyse the 

tuberculous lesions of the fallopian tube in relation to that of clinical and 

pathological characteristics. 

Material and Methods : This prospective study inclusive of two hundred and seventy 

eight fallopian tube specimens over a period of two and half years were viewed 

thoroughly for tuberculous lesions based on clinical, gross and microscopic findings. 

Data collected thereof was analyzed.

Results and Conclusion : Granulomatous tubal pathology was noted in 3.59% 

(10/278) of cases with tuberculous lesions constituting a major group (5 cases) (50%). 

Thus routine histopathological study of all tuberculous fallopian tube specimen is 

necessary because of possible effect on fertility, further management and follow-up.
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thickening and nodularity of the wall with 
formation of dense adhesions between the 
tube and ovary. Frequently fimbria and 
ostium remain open in contrast to other 
forms of chronic salpingitis. The second 
form is exudative characterised by 
progressive distension mimicking 
pyosalpinx, hydrosalpinx and tubo 
ovarian abscess. In either forms serosal 
tubercles may be present. Calcification of 

4the lesions may occur.  In end stage 
disease the tube becomes rigid, lack 
peristalsis and resemble pipe like 

3conduits.  Microscopically, earliest lesions 
are mucosal with presence of tuberculous 
granulomas. It is comprised of epitheloid 
cells, lymphocytes, langhans type of giant 
cells with or without caseation necrosis. 
As tubercle enlarges erosion of the mucosa 
with discharge of the contents into the 
lumen may occur. Extention through the 
muscularis and serosa may occur. 
Progressive scarring with plical distortion 
and  cong lu t ina t i on  occur .  The  
confirmation of the diagnosis is done by 
demonstrating acid-fast bacilli by Zeil-
Neilsen stain or by culture into 
Lowenstain-Jensen medium. Other 
noninfectious granulomatous salpingitis 
includes cases due to sarcoidosis, Crohn’s 
disease, foreign bodies, giant cell arteritis, 
malakoplakia, postradiation, post 
dithermy, xanthogranulomatous and 
pseudoxanthogranulomatous salpingitis.

Aims and Objectives

To find out the incidence of 
tuberculous lesions of fallopian tube after 
detailed macroscopic and microscopic 
study. To study and analyse the 
tuberculous lesions of the fallopian tube in 
relation to that of clinical and pathological 
characteristics.

Material and Methods 

This was a prospective study of 278 

fallopian tube specimens over a period of 
sttwo and half years from 1  January 2004 

thto 30  June 2006 in our institute, in 
Surgical Pathology Department.

Gross Examination Procedure

The criteria to define granulomatous 
salpingitis lesions were thickening and 
nodularity of the wall grossly with dense 
adhesions. Tubercles and caseation were 
considered in favour of tuberculosis. 
Microscopically, tubercles granulomas are 
seen with or without caseation.

Sections for Histology

In case of fallopian tubes with lesions 
many sections from abnormal areas were 
submitted for histopathology after fixation 
in 10% formalin. After proper gross 
examination and taking adequate bits as 
per the standard method, they were 
processed routinely. Microtomy was done 
to make 4 µ sections. All sections were 
stained with hematoxylin and eosin (H and 
E) for light  microscopic study. Special 
stains to define exact aetiology were done, 
eg - Ziehl - Nielsen stain for acid fast bacilli 
(AFB). Periodic Acid Schiff (PAS) and other 
special stains like Gomori’s methenamine 
silver stain were done when necessary to 
exclude fungal aetiology.

Observations

This Clinico-histopathologic study of 
tuberculous lesions of fallopian tube was 
carried out in our institute during the 
period of January 2004 to June 2006. A 
total of 278 consecutive cases were 
studied, histopathology being done in each 
of them routinely. We have found 3.59% 
(10/278) cases of granulomatous tubal 
lesions (Table 1), including 5 cases of 
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Total Fallopian
 Tube Specimens

278

Table 1 : Incidence of Granulomatous Tubal Lesions
in relation to Total Fallopian Tube Specimens received :

Total Granulomatous
 Tubal Lesions

Percentage

10 3.59



ii) Unilateral

Total

Fallopian Number of cases

Table 4 : Distribution of Tuberculous Tubal Lesions

i) Bilateral 02

03

05

Percentage (%)

40

60

100

1-10

11-20

21-30

31-40

41-50

TOTAL

Table 3 : Age Distribution of Cases

Age (yrs)

0

0

03

01

01

05

No. of cases Percentage %

0

0

60

20

20

100

tuberculosis, 3 cases of suture 
g r a n u l o m a s ,  1  c a s e  o f  
xanthogranulomatous salpingitis and 1 
case of pseudoxanthogranulomatous 
salpingitis (Table 2). The youngest patient 

encountered was 21 years and the oldest 
patient was 46 years old. Most number of 
patient belonged to the age group of 21-30 
years (Table 3). Bilateral tuberculous 

salpingitis was present in two cases        
(Table 4). Most commonly clinically patient 

presented with history of amenorrhoea. 
Two of our study patients (40%) presented 
with infertility highlighting the possible 
role of inflammatory tubal pathology in 
causing tubal block and hence infertility. 
Grossly, fallopian tubes appeared 

enlarged and slightly oedematous with 
irregular external surfaces due to 
adhesions. Features of caseating 
confluent granulomas were observed on 
histological examination. One case 
showed only tuberculous serositis. None 
of the cases showed acid fast bacilli on 
Ziehl-Nielsen staining. Adenomatous 
hyperplasia of the tubal lining was seen in 
one case.

Discussion

Tuberculous salpingitis is rare in 
United states and accounts for less than 
1% of cases whereas it is found more 
commonly in India. Incidence of 
tuberculosis as cause of salpingitis found 

4in various studies was 3.9% to 7.5%.  In 
5Urman B et al. study,  they found 

tuberculous salpingitis as a most common 
cause in 37.50% (6/16) of midtubal 
occlusion cases. Those females clinically 

6presented with infertility. Bagwan et al.  
detected tuberculous salpingitis in 1.60% 
of cases. One case was associated with 
adenomatous hyperplasia of the tubal 
lining. We found 1.80% of tuberculous 
salpingitis cases (5/278). Adenomatous 
hyperplasia of the tubal lining was seen in 
one case. Two of our study patients 
presented with infertility highlighting the 
possible role of inflammatory tubal 
pathology in causing tubal block and 
hence infertility.

Conclusion
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Routine histopathological study of all 
tuberculous fallopian tube specimens is 
necessary because of possible effect on 
fertility, further management and follow-
up.
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1

2

3

4

Sr. 
No.

Tuberculous

Suture granuloma

Xanthogranulomatous

Pseudo Xanthogranulomatous

Total

Granulomatous Tubal 
Morphology

Table 2 : Distribution of Various Granulomatous 
Tubal Lesions

05

03

01

01

10

No. of
Cases
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TICAGRELOR IN ACS : REDEFINING A NEW STANDARD OF CARE?

Tremendous progress has been achieved over the past decade in the treatment of acute coronary syndromes 

(ST-segment elevation myocardial infarction [STEM], non-STEMI [INSTEMI], and unstable angina). In STEMI, 

primary percutaneous coronary intervention compared with fibrinolytic therapy reduces mortaily, 

reinfarction, stroke, infarct size, and recurrent ischaemia. In moderate-risk and high-risk patients with 

NSTEMI, early angiography followed by revascularisation with either percutaneous coronary intervention or 

coronary artery bypass graft surgery compared with a more conservative approach reduces the rates of death 

or myocardia infarction, recurrent ischaemia, and rehospitalisation. Because  platelet activation is intense in 

acute coronary syndromes, percutaneous coronary intervention, and coronary artery bypass graft surgery, it is 

not surprising that the thienopyridine clopidogrel, which inhibits ADP-induced platelet activation, when added 

to aspirin further suppresses ischaemic complications in acute coronary syndromes. Prasugrel, which is more 

potent and rapid-acting than clopidogrel, is even better at preventing myocardial infarction and stent 

thrombosis in patients with an acute coronary syndrome undergoing percutaneous coronary intervention. 

However, proportional to their potency, these oral agents increase haemorrhagic complications, the 

occurrence of which has been strongly linked to subsequent mortaily.

Enterticagrelor, an oral non-thienopyridine cyclo-pentyltriazolo-pyrimidine ADP-receptor (P2Y12 antagonist, 

which like prasugrel is more potent and rapid-acting than clopidogrel.

While the relative potency of prasugrel and ticagrelor has not been directly compared, both agents inhibit-80% 

or more of 20 ìmol/L ADP-induced platelet aggregation (compared with 40-50% with clopidogrel), and 

notwithstanding the differences in the trial design of TRITON and PLATO, seem to have roughly similar efficacy 

in reducing ischaemic and stent-related complications in acute coronary syndromes.

These compelling results support ticagrelor as a new standard of care in acute coronary syndromes. However, a 

personalised approach to drug selection should be used wherein each patient’s individualised risk of ischaemia 

versus bleeding is considered. Clopidogrel might still be appropriate for selected patients who are at relatively 

low risk of myocardial infarction or stent thrombosis and/or high risk of major bleeding, and/or for whom non-

compliance with ticagrelor because of cost or other considerations (e.g. twice daily dosing) is a concern. 

Nonetheless, the introduction of ticagrelor, a more potent and effective agent which is as safe as its 

predecessor, is a landmark event that should redefine the care of patients with acute coronary syndromes.

GREGG W STONE, THE LANCET 2010; 375 : 263-265



Study of Jaundice in Pregnancy in a Tertiary Care 
Institute in India

Introduction

Objectives

Methods

iver disease in pregnancy can be 
1categorized into three groups.  The 

first is disease unique to pregnancy and 
caused by it which includes hyperemesis 
gravidarum, cholestasis of pregnancy and 
preeclampsia. The second is one 
exacerbated by pregnancy. Viral infections 
involving live as Hepatitis E and Herpes 
simplex are more likely to be exacerbated 
in pregnant women and lead to fulminant 
hepatic failure. The third group includes 
liver disease pre existing in the pregnant 
women that include chronic active 
hepatitis and Wilson’s disease. The 
number of patients in the last group is 
small as chronic liver disease is rare in 
women who are pregnant and bear 
children.

Liver dysfunction complicates as 
many as 3% of pregnancy.

To study maternal, foetal and obstetric 
outcomes in women with jaundice in 
pregnancy.

Retrospective study of jaundice in 
pregnant women from July 2007 to June 
2009 was done at B.Y.L. Nair Hospital, a 

L
tertiary hospital in Mumbai.

Deranged liver function, cause of the 
jaundice, maternal and foetal morbidity 
and mortality, mode of delivery, maternal 
complications were studied.

Amongest 7280 pregnant patients, 48 
were found to have hepatobiliary disorders 
(jaundice). Mean age of patients were 26 
years. Only 4 patients were registered. 
Rest were referred or transferred from 
other institutions. 40 patients were in the 

rd3  trimester.

Most common symptoms were 
yellowish discolouration of urine and pain 
in upper abdomen. All patients were 
hospital ized and treatment was 
individualized for each including general 
hepatic care - Vitamin K, lactulose, 
Augmentin, carbohydrates (oral and 
parenteral as indicated.)

ICU admission was required for 22 
patients. 16 patients expired of which 15 
patients had required ventilator support. 
37 out of 48 patients required blood 
transfusion. Maternal mortality 33.3% 
(i.e. 16 of 48).

34 patients had spontaneous onset of 
labour. Spontaneous vaginal delivery 
occurred in 33 patients of which 16 were 

Results

Obstetric Outcome 
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Abstract

Liver dysfunction affects a small percentage of pregnant women yet it takes a major 

toll on health of both the mother and foetus. The study of 48 pregnant patients with 

hepatobiliary disorders is presented.



Cause of Jaundice

10

5

2

1

4

1

5

1

Neonatal Outcome

Outcome

HBs  Ag Positive

HEV Positive

HAV Positive

Acute fulminant 
Hepatitis

HELLP

Cholestasis of 
Pregnancy

Pregnancy with CBD 

stone with Jaundice

Pregnancy with 

Jaundice and Malaria

Acute fatty liver 

of Pregnancy

Live 
birth

3

3

2

1

2

2

Still
birth

4

1

1

Neonatal
death

Maternal
Mortality

NIL

6

NIL

5

1

NIL

NIL

2

2

term live, 13 preterm live births and 4 
patients had still birth. One patient had 
operative vaginal delivery in terms of 
forceps.

Induction of labour for obstetrical 
indications was done in 9 patients. Namely 
two for postdatism, 6 for intrauterine 
foetal death and 1 for preterm rupture of 
membranes. One patient with acute 
fulminant hepatitis was referred post 
caesarean section on day 2.

4 caesarean sections were performed 
for obstetrical indications (previous 2 
caesareans, primigravida with breech, 
severe oligohydramnios and nonprogress 
of labour).

Perinatal mortality was 37.5% (18 of 
48).

Discussion

In half of the patients jaundice was 
found to be of an infective aetiology i.e. 24 
of 48. Even amongst Hepatitis, half i.e. 12 
of 24 patients were infected with hepatitis 
E virus. Amongst 12 hepatitis E positive 
patients, 6 of them expired i.e. a mortality 
of 50%.

Hepatitis E is a self limiting enterically 
transmitted acute viral hepatitis. In non 
pregnant women the disease has a case 
fatality rate of < 0.1%. However in 
pregnant women mortality may be as high 

2,3as 25%.  Particularly from certain 
geographical areas in India it is more 
severe leading to fulminant hepatic failure 
and death in a significant proportion of 
patients. In contrast, reports from Egypt, 
Europe and U.S.A. have shown that the 
course and severity of HEV in pregnancy is 
not different from that in nonpregnant 
women. The cause for this geographical 

4difference, if not clear.

In our study mortality due to HEV was 
50%. Pregnancy appears to be a potential 
risk factor for viral replication and extreme 
low immune status of Indian / Asian 

5pregnant women.  

Hepatitis B is not associated with 
increased mortality or teratogenecity 
immunoprophylaxis to newborn at birth 
which includes HBV hyperimmune 
globulins and vaccine.

Acute Fatty Liver of Pregnancy 

AFLP is an uncommon but potentially 
rdfatal complication that occurs in 3  

trimester or early post partum period. 
Maternal and perinatal mortality have 
decreased from 75% to 85% and 18% and 
25% respectively due to prompt diagnosis 
and treatment. Supportive care and 
expeditive delivery is the best treatment. 
Our study showed maternal mortality of 2 

Cases

10

12

2

6

2

5

1

7

3

Total Patients

Aetiology

HB s Ag Positive

HEV Positive

HAV Positive

Acute fulminant Hepatitis

HELLP

Cholestasis of Pregnancy

            Pregnancy with CBD stone       
with Jaundice

Pregnancy with Jaundice and Malaria

Acute fatty liver of Pregnancy
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out of 3.

In those cases there were 2 still births 
out of 3 babies delivered. Diagnosing acute 
fatty liver in pregnancy needs extreme 
vigilance. The very first case came to us in 
a moribund stage expired within 24 hours. 
The reason for her deterioration in 
nonviral, noneclamptic hepatic failure was 
not apparent, diagnosed postmortem on 
pathology. There on next cases the 
diagnosis was prompt and one patient 
could be saved by early termination of 
pregnancy. This patient went home with 
baby.

Liver biopsy is not mandatory for 
diagnosis. In most cases it is rarely 
performed. This is because serological 
markers for viral hepatitis are now 
available and biochemical findings for 
AFLP are available. Liver biopsy should not 
be performed to confirm diagnosis of AFLP 
or to distinguish AFLP from severe 
preeclampsia because the management of 
both the conditions require immediate 
delivery.

Haemolysis, elevated liver enzymes 
and low platelet count syndrome is a grave 
condition that threatens the patients and 
the foetus. It affects 0.1-0.6% of all 
pregnancies. Although it is considered a 
complication of preeclampsia, only 4-12% 
of women with severe preeclampsia 
experience HELLP syndrome.

In our study we had two patients of 
HELLP; one of them could not be revived, 
as he had disseminated intravascular 
coagulation.

Maternal mortality from HELLP is 1-
524.2%.

Complications of HELLP include DIC, 

abruptio placenta, acute renal failure, 

HELLP

pulmonary oedema and rarely hepatic 

rupture. Perinatal death is due to very 

early gestational age in the setting of 

severe IUGR or abruptio placenta.

Cholestasis in pregnancy 

Generalised pruritus is dominant 

feature. Jaundice may develop 7-14 days 

later. The general health of patient is 

preserved and foetal prognosis is good. We 

had still birth of one foetus.

Conclusion 

Liver dysfunction occurs in a small 

percentage of pregnant women, yet its 

effect on maternal and perinatal mortality 

is significant. Early and timely diagnosis 

coupled with a multidisciplinary approach 

to the management can save lives of 

mother and foetus.

In a country like India, beginning from 

health education to the pregnant mother 

regarding warning signs and immediate 

visit to the doctor, to medical personnel at 

primary health centre for early transfer 

can go long way in lowering maternal and 

perinatal mortality and morbidity due to 

jaundice in pregnancy.
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Anaemia in elderly: Correlation with Diet and Diseases

Introduction

he incidence of anaemia increases 
with age, with males more affected 

than females. In those over 65 years, the 
prevalence of anaemia ranges from 5 - 

1  2 50%.  In Indian elderly Parasvrananuet al
reported higher prevalence might be due to 

3more than one pathology.  In old age, 
4 gastric functions too decline leading to Vit 

 5 B deficiency. Iron deficiency anaemias 12

6are common in elderly.  Vegetarianism has 

T
been attributed as important cause of Vit 

7B  deficiency.  12

It has been reported that middle class 
elderly population in Mumbai consume 
enough vitamins except B , B , B  and 1 2 7

8,9B .  Very recently vague symptoms and 12

signs of nutritional deficiencies of vit B , 12

folic acid, B complex and iron have been 
10reported by us in general population.   

 These patients responded to treatment 
with B complex including vit B , folic acid 12

and iron resulting in symptomatic 
   improvement.Currentlyweundertook this 
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Abstract

Introduction : The incidence of anaemia increases with age, with males more 

affected than females in those over 65. 

Aim : Purpose of the study is to correlate serum levels of iron, iron saturation, total 

iron binding capacity, ferritin, vitamin B , folic acid, RBC folate, with their dietary 12

intake and presence of other disorders. No such comprehensive study has been 

reported in Indian subjects.

Material and Methods : After screening 100 elderly subjects for health status, 25  

elderly who agreed to participate in the study were included in the study. Exact 

intake of  macro as well as micronutrients were calculated on the basis of standard 

ingredients of each food item. Serum vitamin B , ferritin and folate were estimated 12

by electro chemiluminiscence and iron studies by biochemical methods. 

Results : Low haemoglobin levels were found in two females and one male however, 
3low MCV levels were observed only in  females.  Vitamin B  deficiency was higher in 12

4 1males compared to females.  RBC folate deficiency in two males and serum iron 
12deficiency in one male. However, low iron saturation was prevalent in males  

3compared to females.  Ferritin levels were low in 2 males and 1 female.

Conclusion : Normal concentration of most of the blood parameters  in our study may 

be attributed to maintenance of good health in higher socioeconomic group and 

absence of GI disorders. Most of the deficiencies were observed equally in vegetarians 

and non-vegetarian subjects. Elderly can be considered to be more susceptible to 

anaemia inducing events because of age-associated impairment of the marrow's 

ability to increase red cell production. 



 project to correlate anaemia due to dietary 
    def ic iency and diseases in elder ly  

population. 

Aims

Purpose of this study was to correlate 
serum levels of iron, iron saturation, total 
iron binding capacity, ferritin, vitamin B , 12

folic acid, RBC folate, with the dietary 
intake and presence of other disorders. No 
such comprehensive study has been 
reported in Indian subjects.

Material and Methods

After screening 100 elderly subjects for 
health status, 25 elderly who agreed to 
participate  were included in this study. To 
evaluate nutritional status every subject  
kept the details of food consumed during 
the previous 7 days. From this data the 
exact intake of macro as well as 
micronutrients were calculated on the 
basis of standard ingredients of each food 
item. Serum vit B , ferritin and folate were 12

estimated by electro chemiluminiscence 
and iron studies by biochemical methods. 
Evaluation of anaemia was indicated in 
e l d e r l y  when  the  haemog l ob in  
concentration was 12 g / dL or less in men 

11and 11.5 g / dL in women.  Morphologic 
classification : Macrocytic when MCV  > 
100 fL, microcytic if less than 80 fL and 

12normocytic if between 80 fL and 100fL.  

Results

Females had significantly low levels of 
Haemoglobin compared to males however, 
the other parameters did not differ 
significantly (Table1).  

Low haemoglobin levels were found in 
two females and one male however, low 
MCV levels were observed only in  

3   females.  VitaminB deficiency was higher 12

4 1in males compared to females.  RBC folate 
deficiency in 2 males and serum iron 
deficiency in one male. However, low iron 

12saturation was prevalent  in males  
3compared to females.  Ferritin levels were 

low in 2 males and 1 female.

Discussion

In the present series anaemia was found 

only in 3 elderly subjects

Anaemia is one of the most common 
clinical problems in children, adults as 

13-19well as  geriatric  population.  Main 

Table 1 : Demographic Data and Various Blood Parameters 

Age Hb MCV B12 Folic acid RBC
folate

S fe Fe sat TIBC Ferritin

Females
n=9

61.55 12.85 83.08 784.55 29.67 75.77 20.12 378.11 205.19

Males
n=16

66.43 14.13 84.47 568.62 47.43 70.12 19.47 334.38 93.63

S.D.

S.D.

P.

2.0 1.044 8.73 427.81 25.27 15.77 4.19 37.07 264.37

4.84

0.0019

0.96

0.008

472.70

0.258

83.98

0.441

24.66

0.492

7.05

0.776

95.40

0.187

80.04

0.312

2.61

0.104

2956.33

1824.45

2568.60

1921.83

0.269

Various deficient parameters

Fig. 1
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 cause is a progressive decrease in bone 
marrow reserve with age and a decrease in 
hormonal response to haematologic 

13stress.  

One major factor that is often 
overlooked that may contribute to the 
presence of anaemia in the older 
population is nutritional status. While 
rarely encountered in affluent elderly 
communities, in lower socioeconomic 
group where other dietary deficiencies 
exist, anaemia is a much more frequent 
occurrence. The principal reason for 
inadequate nutritional status in the 

13elderly is poor dentition.  All the subjects 
 were from upper socioeconomic class. Low 

Hb in 2 nonveg  (1 male 1 female) and 1 veg 
 ( female). In our series of upper 

 socioeconomic group, only 2 nonveg (1 
male 1 female) and 1 veg (female) exhibited 
low Hb .

Iron deficiency anaemia accounts for 
25 per cent of anaemias. In the present 
study, anemia (Hb < 12 gms) was found 
only in 2 elderly women. However, iron 
deficiency was seen in male subject and 
low iron saturation in 12 males and 3 
females. It was associated with dietary 
deficiency, less intake of animal protein 

20 and ascorbic acid but not the type of diet. 
None of the patient was alcoholic.

In literature, iron deficiency has been 
20, 21related to GI tract and other diseases.  

However, none of our subjects with lower 
iron were associated with neither any 

 disease nor type of diet. Low Hb  levels in 
seen in women  but not related to diet.

Low Iron saturation in 8 vegetarians (6 
males, 2 females) and 7 non-vegetarians (6 
males, 1 female) , was  probably due to less 

22 bio availability.

Low serum Vitamin B   was observed 12

4 1 in males compared to females and was 
23accompanied by normal folate levels.  

Vitamin B  deficiency anaemia or 12

5pernicious anaemia  in our elderly  was 
due to  inadequate intake of vitamin B  12

and vegetarianism, decreased absorption, 
or inadequate utilization with increasing 
age, suggesting that it is a consequence of 
gastric epithelial aging. It is also important 
in metabolic reactions involving folic acid, 
and is essential in maintaining the 
integrity of the neurologic system. Other 
factors that affect the absorption of 
Vitamin B  are conditions such as 12

regional enteritis, Crohn's disease, and 
intestinal resections were absent in our 

24subjects.  None of our subjects were on 
25proton pump inhibitors.

A  month o f  ora l  c rys ta l l ine  
cyanocobalamin is effective to correct 
serum vitamin B  levels and to obtain 12

haematological responses in elderly 
patients with cobalamin deficiency related 
to food-cobalamin malabsorption (FCM) as 

19, 26suggested by Andres et al.  

None of the elderly were folate deficient 
however, 2 non-vegetarian males had  
RBC folate deficiency. 

Folic acid deficiency is another 
cause of megaloblastic anaemias, causing 
the development of large functionally 
immature erythrocytes. Folic acid is a 
heat-labile vitamin necessary for the 

Hb

MCV

RBC folate

Iron

Vitamin B12

Iron saturation

Ferritin

Table 2 

Low levels

1

2

-

-

4

8

2

Vegetarian Non-vegetarian

2

1

2

1

1

7

1
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production of nucleic acids, proteins, 
amino acids, purines, and thymine, and 

27hence DNA and RNA.  Humans are unable 
to  synthesize  tota l  dai ly  fo late  
requirements and must rely upon dietary 

 sources. These sources include fresh 
vegetables and fruits, yeast, mushrooms, 
and animal organs such as liver and 
kidney. 

Elderly can be considered to be more 
susceptible to anaemia inducing  events 
because of age-associated impairment of 
the marrow's ability to increase red cell 

28production.

Normal concentration of most of the 
blood parameters in our study may be 
attributed to maintenance of good health 
in higher socioeconomic group and 
absence of GI disorders. Most of the 
deficiencies were observed equally in 
vegetarians and  non-vegetarian subjects.
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FAECAL CALPROTECTIN FOR THE DIAGNOSIS OF INFLAMMATORY BOWEL DISEASE

For the family doctor presented with a patient who gives a short history of bloody diarrhoea the clinical 

diagnosis of ulcerative colitis may be straightforward, particularly if there is a family history of inflammatory 

bowel disease or recent cessation of smoking. However, making diagnosis of Crohn’s disease can be 

challenging, especially in younger patients, when symptoms of recurrent abdominal pain and intermittent 

diarrhoea may be indistinguishable from those of irritable bowel syndrome. Referral to specialist services for 

diagnosis usually involves either colonoscopy or flexible sigmoidoscopy, which may be uncomfortable for 

patients with irritable bowel syndrome who have visceral hypersensitivity. The linked meta-analysis by van 

Rheenen and colleagues highlights a new approach to the diagnosis of inflammatory bowel disease that might 

reduce the number of patients referred for endoscopy.

Calprotectin is a non-covalently associated complex of two S100 (A8 and A9) proteins that is released from 

phagocytes and inflamed epithelia as part of the initial innate immune response. It is resistant to intestinal 

degradation and is distributed throughout the stool, where it can be detected readily using standard enzyme 

linked immunosorbent assays (ELISAs). Since the initial reports from Fagerhol’s group in Norway, several 

groups have published data on the accuracy of testing for faecal calprotectin using different assays.

The main finding, that the ELISA test for faecial calprotectin has a sensitivity of 93% and a specificity of 96% for 

the diagnosis of inflammatory bowel disease in adults, is remarkable considering the diverse and complex 

antigenic environment of faeces.

Its main findings were that for the NHS, even at current costs, faecal calprotectin was cheaper and more 

accurate  than measuring C reactive protein or erythrocyte sedimentation rate in a diagnostic algorithm to 

differentiate inflammatory bowel disease from irritable bowel syndrome in primary care.

However, we cannot yet recommend the use of faecal calprotectin as a diagnostic test for inflammatory bowel 

disease in primary care, mainly because the results of the current study apply only to patients referred to 

secondary care.

ROBERT LOGAN, BMJ 2010; 341 : 159-160
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Abstract

Introduction : Female reproductive health particularly the gynaecological problems 

among women has received very little attention among health policy maker and 

programme planners. A multidisciplinary approach is required for the improvement 

in health status of women, particularly reproductive age group.

Objectives : l To asses the magnitude of gynaecological problems in relation to their  

history, and on clinical examination. 

l To find out utilization of health services among the woman with gynaecological and  

related problems in the study area.   

Material and Methods 

Design : Cross - sectional study

Study area :  Rajapur village field practice area M. R. Medical College, Gulbarga.

Population of Rajapur is 5000 spread over nearly in 850 families. Family was taken as 

unit for study purpose. Estimated married were 580. The sample interval was taken 

as two. 

Sample size : 290 married women. The information was collected in pre-tested 

proforma, gynaecological examination was done at community health centre.

Results : In present study gynaecological morbidity perceived by women was 

81.37%, but gynaecological morbidity on clinical examination was 79.66%.

Utilisation of health services for gynaecological morbidity was very less i.e. 

28(12.2%)  from government hospital  and 19(8.2%)  from private hospital. 

Utilisation of health services was more among educated women i.e 100% in degree 

holder but only 15.9% in illiterate women. 

Women, who received the treatment considering the educational status of their 

husband, highest percentage was seen in degree holders i.e, 31.8%, but 19.5% who 

wer illiterate.

Conclusion : Utilisation of health services for gynaecological morbidity was very less 

i. The relationship between educational status of women and treatment received was 

statistically significant. The  relationship between educational status of the husband 

and treatment received by women was statistically insignificant .



Introduction

uring last four decades, there has  
been overall improvement in  women's  

health all over the world. More and more  
women have access to education, marry  
later and are in tendency to have smaller  
families using contraceptives. These all 
contribute for a better reproductive health. 
But there is bitter fact also that 1.3 million  
women still die each year of reproductive  
health related and largely preventable  
causes. In developing countries, the  
reproductive health problems represent  
one third of total disease load amongst  

1women of child bearing age.  Reproductive 
health of women in developed as well as 
developing countries is a serious public 
health problem. However, due to various 

     factors like, lack of knowledge, social 
factors, attitude, practice and inadequate 

   facilities forcaremake this problem appear 
like an ice berg. The magnitude of the 

   reproductive morbidity is alarming and 
    therefore it requires greater attention, 

resources and sincere efforts. There is not 
     only urgent need for more effective 

measures but also require an evaluation 
strategy which may be less expensive yet 
effective and efficient.

Aim and Objectives 

Aim

lTo assess the gynaecological   
morbidity in married women.

Objectives

lTo assess the magnitude of  
gynaecological  problems  in  
relation  to their history, clinical  
examination.  

lTo  find  out  utilization  of  health  
services  among  the  women  with  
gynaecological and  related  
problems  in  the  study  area.   

D
Material and Methods

Material

For the purpose of the present study it 
was decided to include the married 
women. The total population of Rajapur 
was 5000 spread over nearly in 850 
families. Family was taken as unit for the 
purpose of the study. Systematic random 
sampling technique was used. Estimated 
married women were 580. The sample 
interval was taken as two. So every second 
house was surveyed for collecting the data. 
If the house was locked the second house 
was taken for the survey work. The size of 
the sample was decided after considering 
the prevalence of gynaecological  
morbidity as 58 per cent as reported by 
various workers. The formula given below 
was used to calculate the size of sample. 
According to the formula : 

2 
lN = 4pq/L                                                 

                                                                            N=sample size
                                     P = probability of prevalence
  Q=100 minus prevalence rate (100-P) 

L = allowable error taken as 10%

lN=4 x 58 x 42/5.8 x 5.8                             
290 married women

Methods 

A house to house visit was made in 
selected families. The nature, purpose and 
objective of the study were explained to her 
before hand to get maximum cooperation. 

Dysmenorrhoea

Polymenorrhoea

Oligomenorrhoea

Menorrhagia

Hypomenorrhoea

No menstrual problem

Total

Menstrual
Problems

Table 1 : Distribution of women according to 
menstrual problems reported by them.

46

10

10

10

09

205

290

Number 
of Women

15.86

3.45

3.45

3.45

3.10

70.69

100

Percentage
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The information so collected was jotted 
down in the pre-tested proformas. After 
collecting the information the cases were 
given thorough checkup including 
gynaecological examination at community 
health training centre.

The Table 1 shows that : Out of 290 
women 85(29.31%) women reported  
menstrual problems. 46(15.86%) women 
had dysmenorrhoea ,  10 (3 .45%) ,  
1 0 ( 3 . 4 5 % ) ,  1 0 ( 3 . 4 5 % ) , h a d  
Polymenorrhoea, oligomenorrhoea, 
menorrhagia respectively, 9(3.10%) 
women had hypomenorrhoea.

The Table 2 shows that : Out of 290 
women, white discharge per vagina was 
complained by 157(54.10%) women, 
however 196(67.58%) women had one or 
other gynaecological problems on 
examination. Something coming out of 
vagina was reported by 7(2.4%) women but 
on examination 40 i.e (13.8%) women had 

same problem on examination. Lower 
abdominal pain with fever, low backache  
was  reported by 58(20.3%), 136(46.9%)) 
respectively. However on clinical 
examination 40(13.8%), 90(31.0%) women 
were found to have morbidity. 8(2.8%) 
women complained of swelling in breast 
while on clinical examination the 
abnormality was in only 1 (0.3%) case, 
menstrual problems were reported by 
85(29.31%) women. On examination 
55(19.0%) women were found to have 
menstrual problems.

The Table 3 shows that 231 women 

Table 2 : Comparison between gynaecological problems perceived by women and Gynaecological Morbidity
found on clinical examination.

As perceived by women

White discharge per vagina

Dyspareunia

Mass per Vagina

Lower abdominal pain with fever

Low back Pain

Swelling in breast

Menstrual problem

157

13

07

59

136

08

85

Problems On clinical examination

Abnormal Normal Abnormal Normal

54.10

4.5

2.41

20.3

46.9

2.8

29.31

No %

133

277

283

231

154

282

205

45.9

95.5

97.6

79.7

53.1

97.2

70.7

196

10

40

40

90

01

55

67.58

3.4

13.8

13.8

31.0

0.3

19.00

94

280

250

250

200

289

235

32.41

96.6

86.2

86.2

69.0

99.7

81.00

No % No % No %

Govt, Hospital

Private Hospital

Not utilized

Total

Utilization of
health services

Table 3 : Distribution of women according to 
utilization of health services.

28

19

184

231

Number 

12.2

8.2

79.2

100

Percentage

Table 4 : Distribution of women according to their educational status and treatment received.

Treatment received

llliterate

Primary education

Secondary education

Higher Secondary education

Degree holder

Total

20

10

07

09

01

47

Educational status of women Treatment not received

15.9

17.6

19.4

53

100

20.4

No %

106

41

29

08

00

184

84.1

80.4

80.6

47

0.0

79.6

No %

Total

126

51

36

17

01

231

100

100

100

100

100

100

No %
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who had gynaecological morbidity among 
them 184 women did not utilise health 
services, 28(12.2%) women received 
treatment from Government hospital, 
19(8.2%) received treatment from private 
hospitals.

2  X = 15.32   P < 0.05(significant)

The Table 4 shows that out of 231 
women, 47(20.4%) women received 
treatment. The distribution of women who 
received treatment for gynaecological 
morbidity were 20(15.9%) women out of 
126 illiterates, 10(17.6%) out of 51 
primary education, 7(19.4%) out of 36 

women who had secondary education and 
1(100%) who was a degree holder.

The relationship between educational 
status of women and treatment received 

2was statistically significant X  = 2.016 P > 
0.05(insignificant *5 cases are excluded 
from this table as they  were widows.     

The Table 5 shows that out of 226 
women with gynaecological morbidity, 179 
women did not receive any treatment. Out 
of 47 women, who received the treatment, 
considering the educational status of their 
husband, highest percentage was seen in 
degree holders i.e. 31.8% followed by 
23.5%, 20.9%, 19.4% and 19.5% who had 
higher secondary, secondary, primary  
and illiterate respectively that is in 
decreasing order.

The relationship between educational 
status of the husband and treatment 
received by women was statistically 
insignificant.

Discussion 

In present study amongst 231 women 
who had one or other gynaecological 
morbidity on examination of which 184 
(79.6%) women did not utilise health 
services. 28 (12.2%) women received 
treatment from Government hospital,19 
(8.2%) received treatment from private 
hospital (Table 3). Out of 231, 47 (20.4%) 
women rece ived treatment .  The 

distribution of women who received 
treatment for gynaecological morbidity 
w e r e  2 0 ( 1 5 . 9 % )  o u t  o f  1 2 6  
illiterates,10(17.6%) out of 51 Primary, 
7(19.4%) out of 36 women who had 
secondary education, 9(53%) out of 17 
higher secondary and 1 (100%) who was a 
degree holder (Table 4) the relationship 
between educational status of women and 
treatment received was statistically 
significant. In present study out of 231 
women 5 women were widows. Out of 226 
women with gynaecological morbidity 179 
women did not receive any treatment. Out 
of 47 women, who received the treatment 
considering the educational status of their 
husband, highest percentage was seen in 
degree holders i.e, 31.8% followed by 

Table 5 : Distribution of women according to the educational status of their Husband's and treatment 
received.

Treatment received

llliterate

Primary education

Secondary education

Higher Secondary

Degree holder

Total

21

06

09

04

07

47

Educational status of husband

Treatment not received

19.5

19.4

20.9

23.5

31.8

20.8

No %

91

25

34

13

15

179

80.5

80.6

79.1

76.5

68.2

79.2

No %

Total

113

31

43

17

22

226

100

100

100

100

100

100

No %
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23.5%, 20.9%, 19.4% and 19.5% who were 
higher secondary, secondary, primary and 
illiterate respectively. The  relationship 
between educational status of the 
husband and treatment received by 
women was statistically insignificant 
(Table 5).

Tania - Nayar Misra et al., in a study in 
urban areas of New Delhi found that even 
though more than 95% women interviewed 
were symptomatic, only 67% of them 
sought treatment. The commonest place of 
treatment was the local doctors.

Jagadish Bhatia et al in a study 
conducted in Karnataka state found that 
majority of women who had sought 
treatment used private source of medical 

 care. About 30% women had used the 
service available at Government hospital. 
Malabika Roy et al., in a study carried out 

  in a urban slum of Delhi on women in a 15-
45 years of age to assess their perception 
and practices regarding treatment, only 
18% of them felt the need to seek 

 treatment. They also took their partners
  for checkup. Women also indicated that 

they went to the doctors only when the 
problem was continuous and irritating i.e. 
2-3 months after the initial onset of 
symptoms. Women prefer to go to non 
governmental organization working in the 
area or private practitioners rather than to 
government hospital. Therefore in 
majority of the studies including my study 
show that there is an improved interest for 
treatment at an earlier stage of the disease 
among the women who were literate than 
illiterates. The need and knowledge 
regarding the treatment is high as the 
educational status improves. The role of 
husband's education in getting the wife 
treated for ailments is not significant.

Various factors like lack of knowledge, 
social taboos, poor social-economic 
status, illiteracy, women's place in the 
society, inadequate facilities for care had 
made these gynaecological problems  
among women appear like an ice-berg. 
One would not afford to forget with the 
increasing population and women being 
the most vulnerable group, recognition of 
her health needs make this as a major 
public health problem.

Conclusion

The gynaecological  morbidity is one of 
the major health problem faced by the 
women which was observed with a high 
prevalence of 236 (81.37%) as perceived by 
women, 231 (79.7%) as confirmed with 
clinical diagnosis. It shows that this has 
not received an appropriate attention 
particularly in developing countries which 
are engaged in facing communicable 
diseases and other important unmet 
health needs. Now it should be realised 
that the mothers health particularly the 
gynaecological problem no more be 
neglected and should be given highest 
priority.
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Comparative Bacteriological Study of Community
Acquired Pneumonia

Introduction

rimary respiratory diseases are 
responsible for major burden of 

morbidity and mortality and the lungs are 
often affected in multi-system disease. The 
pneumonias can be of Bacterial, Viral, 
Parasitic or Fungal aetiology. Infective 
pneumonias can be of three types - Lobar 
pneumonia, Bronchopneumonia or 

1interstitial pneumonia.  Nowadays, 
pneumonias are broadly classified into - 
Community Acquired Pneumonias (CAP) 
and Hospital Acquired Pneumonias (HAP) 
or Nosocomial Pneumonias (NP).

Community acquired pneumonia is 

P
defined as that which develops outside the 
hospital without iatrognic or invasive 
procedures or pneumonia that develops in 

2a non hospitalised ambulatory patient.

Hospital Acquired Pneumonia or 
Nosocomial Pneumonia is by definition 
neither present nor incubating on 
admission to the hospital and occurs more 
than 48 hours after hospital admission. 
About two third of hospital acquired 
pneumonia are due to gram negative 
bacilli.

The incidence of  Nosocomial  
Pneumonia in ICUs ranges from 10% to 
65%, with reported case fatality rates of 
13% to 55%, such colonisation is more 
prominent in critically ill patients and 
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Abstract

Background : Community acquired pneumonia and ventilator associated pneumonia 

are the two forms which are associated with high morbidity and mortality amongst 

children and very old.

Aims : To differentiate and compare the causative organisms of CAP and VAP, their 

sensitivity pattern, and study some special tests associated with them.

Methods : Total 120 cases (60 CAP + 60 VAP) studied. Sputum sample collected for 

CAP cases, while endotracheal aspiration collected for VAP cases and processed as 

per standard bacteriological techniques. Antibiotic sensitivity pattern recorded. 

Special tests like extended spectrum beta lactamase (ESBL) and metallo beta 

lactamase (MBL) were carried out.

Results : Younger age group involvement, Monomicrobial aetiology with better 

sensitivity pattern was observed in CAP. In VAP, older age group involvement, 

Polymicrobial aetiology with more resistance for antimicrobial therapy was 

observed. While male preponderance was seen in both.

Conclusion : Treatment response of CAP was better compared to VAP. Generation of 

data periodically will help in optimising the treatment of pneumonias and curb 

emergence of drug resistant strains in the ICU set up.



intubations increases the risk of micro 
4aspiration by different mechanisms.

Ventilator Associated Pneumonia 
(VAP) was considered when it occurred 
after 48 hours of mechanical ventilation 
and was not incubating before starting 

5mechanical ventilation.  VAP is a serious 
infectious condition in intensive care unit 
(ICU) patients, currently related to high 
mortality rate. Therefore this complication 
of mechanical ventilation requires a 
prompt diagnosis and adequate antibiotic 
treatment. The detection of the causative 
organism is imperative for guiding an 
appropriate therapy as there is strong 
evidence of adverse effect of inadequate 

6empirical treatment on outcome.

The indiscriminate use of antibiotics 
had led to widespread emergence of 
multiple drug resistant pathogens. 
Hospital outbreaks of multi drug resistant 
enterobacteriaeceae are now being 
frequently caused by extended spectrum 
Beta lactamase (ESBL) producers. Drug 
resistance has become a reality for many 

strains of Pseudomonas aeruginosa, 
Acinetobacter sp, enteric gram negative 
bacilli and an ongoing problem among 
Gram positive bacteria such as 
S t a p h y l o c o c c u s  s p ,  M R S A  a n d  

Enterococcus sp.

The crop rotation theory of antibiotic 
use has reduced the incidence of ventilator 
associated pneumonia by drug resistant 

5Gram negative bacteria from 4% to 0.9%.  
The objectives are to study the 
bacteriological profile and antibiotic 
sensitivity pattern of community acquired 
pneumonia and ventilator associated 
pneumonia, also to find out extended 
spectrum Beta lactamase (ESBL) 
producers and Metallo beta lactamase 
(MBL) producers amongst them.

Over a period of one year from April 
2007 to April 2008, bacteriological profile 
of 60 cases of community acquired 
pneumonia and 60 cases of ventilator 
associated pneumonia were studied. All 
the patients included were Adult, above 
age of 18 years.

Inclusion Criteria 

cFo r  Commun i t y  Acqu i r ed  
Pneumonia

Clinically diagnosed cases of 
pneumonia were included in the study. 
C l in i ca l  d i agnos i s  was  fu r the r  
substantiated by radiological findings and 
other laboratory findings. The first sputum 

Material and Methods

Selection of cases

Fig. 1 Extended spectrum beta lactamase 
(ESBL)

Fig. 2  Metallo beta lactamase (MBL)
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specimens were collected before 
administration of antibiotics in cases of 
CAP and processed as per standard 

7bacteriological techniques.

cFor  Vent i la tor  Assoc ia ted  
Pneumonia

Patients included in the study if 
they complied with the following criteria. 

1. Mechanical ventilation for more 
than 48 hours.

2. A new and persistent infiltrate on 
chest radiograph.

3. Presence of purulent endotracheal 
aspirates.

Exclusion Criteria 

Any patient who was found to be 
having pneumonia of tuberculous origin, 
clinically or subsequently through 
laboratory studies by Zeihl Neilsen 
Staining was excluded from the study.

Pat ient ’s  name, age,  gender,  
registration number, underlying diagnosis 
and indication for mechanical ventilation 
was recorded. X-ray chest, temperature 
and antibiotic treatment were recorded.

Collection

1) Sputum                                               
2) Endotracheal aspirate (EA)                 
3) Broncho-alveolar lavage (BAL)

Transport

The sputum samples were transported 
in sputum containers.

A sterile mucus extractor (trap) was 
used to collect the sample from patients on 
ventilation.

Processing - Sputum, EA and BAL

Sputum samples were specifically 
assessed by Bartlett Grading.

Average number of epithelial cells and 
neutrophils in about 20 separate 10x 
microscope fields and then calculate the 
total. For final score of 0 or contamination 
of saliva, repeat sputum specimen were 

8requested.

Culture 

Homogenised sputum and EA or BAL 
were inoculated on Blood agar, Chocolate 
agar and MacConkey’s agar.

In patients where fungal element were 
seen on primary smear or where there is 
clinical suspicion of fungal infection - 
culture was done on Sabouraud’s 
Dextrose Agar and incubated separately 
for 7 days. Germ tube test was done for 
candidal growth.

lIdentification of organisms

The plates were examined for the 
colony morphology after 24 hours of 
incubation and identification of the 
organisms was done as per the standard 

8protocol.

lAntibiotic sensitivity testing

The organisms isolated were subjected 
to antibiotic sensitivity testing using the 
Kirby-Bauer’s disc diffusion method.

Isolated of Klebsiella pneumoniae, 
Escherichia coli and Pseudomonas 
aeruginosa were further tested for 
Extended Spectrum Beta Lactamase 

Detection of Extended Spectrum Beta 

Lactamase

10-25

> 25

No. of Epithelial cells / 10x Low Power Field Grade

-1

-2

< 10

10-25

> 25

Presence of Mucus

No. of Neutrophils / 10x Low Power Field

a) Bartlett’s Grading system :

Grade

0

+1

+1

+1
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Cap (60 Cases)

Vap (60 Cases)

Total No. of Cases

Table 3 : Microbial Aetiology of CAP V/S VAP

56 (93.3%)

32 (53.3%)

CAP

4 (6.6%)

28 (46.6%)

VAP

Male

Female

Age 

Table 2 : Sex Distribution of CAP V/S VAP

40 (66.6%)

20 (33.3%)

CAP

47 (78.3%)

13 (21.6%)

VAP

18 - 30

31 -50

> 51

Total

Age 

Table 1 : Age distribution of CAP V/S VAP

21 (35.0%)

22 (36.6%)

17 (28.3%)

60

CAP

15 (25%)

18 (30%)

27 (45%)

60 

VAP

(ESBL) production. 

The strains that showed the following 
susceptibility patterns were tested for 
ESBL production.

a) Resistant to all antibiotics.

b) Susceptible or intermediate 
sensitive to Cefotaxime (30 µg)

9c) Resistant to Cefotaxime (30 µg)

Double Disc Synergy Testing

Muller - Hinton agar plates were 
p r e p a r e d  a n d  i n o c u l a t e d  w i t h  
standardised inoculum (corresponding to 
0.5 McFarland standard) to form a lawn 
culture. With a sterile forceps Augmentin 
disc was placed on the agar plate in the 
centre. Cefotaxime (30 µg) and Ceftriaxone 
(30 µg) were placed in line with Augmentin 
with centre-to-centre distance of 15 mm. 
The plates were inverted and incubated at 

0 37 C overnight.

Interpretation - if the strain was an 
ESBL producer, then the zone around 
Cefotaxime and Ceftriaxone were extended 
on the side nearest the Augmentin disc.

Detection of Metallo Beta Lactamase 

Isolates of Pseudomonas aeruginosa 
and Acinetobacter spp were further tested 
for Metallo beta lactamase (MBL) 
production.

The strains that showed resistance to 
Imipenem (10 µg) were selected for MBL 
production.

10Double Disc Synergy Testing

A 10 µg Imipenem disc was placed on 
the plate and a black filter paper disc was 
placed at a distance of 10 mm (edge to 
edge). To the blank disc 3 µl of 2 mercapto - 
propionic acid was added. The plates were 

0  10incubated at 37 C overnight.

Interpretation - if there is presence of 
even small synergistic inhibition zone 

around the disc was interpreted as 
positive.

The most common age group affected 
in CAP was 31 - 50 years of age.

The most common age group affected 
in VAP was >51 years of age.

Male : Female ratio in CAP is 2:1

Male : Female ratio in VAP is 3.6.1

In CAP cases, 56 (93.3%) had infection 
with single organism whereas 4(25.5%) 
had infection with more than one 
organism. Monomicrobial aetiology was 
predominant in CAP. In VAP cases, 32 
(53.3%) had infection with single organism 
and 28 (46.6) had infection with more than 
one organism. Polymicrobial aetiology was 
predominant in VAP.

Frequency of Aetiological Agents of 

Cap V/S VAP

Among the CAP cases most common 
organism was S. pneumoniae (61.6%)  
followed by K. pneumonia (15%).

VAP cases most common organism 
isolated was pseudomonas aeruginosa 

Results
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(55%) and followed by Acinetobacter 
species (43.3%).

Antibiotic Sensitivity Pattern of CAP 

V/S VAP

In CAP highest sensitivity by Gram 
positive organisms was for Augmentin 
(AU), Lincomycin (LM), Linezolide (LZ) 
(100%) and highest sensitivity by the gram 
negative bacilli to Augmentin (AU), 
Amikacin (AK) followed by Gentamicin 
(GM) and Gatifloxacin (GF). In VAP, all 
MRSA showed 100% sensitivity to 
Vancomycin (VA), Teicoplanin (Te), and 
Linezolide (LZ), while all Gram negative 
bacilli showed highest sensitivity to 
Imipenem (I), Meropenem (Mr), while 
lowest sensitivity was for Ticacillin(Ti), 
Cefuroxime (CO) and Augmentin (AU).

This table shows in CAP only 1 isolate 
showed ESBL production. In VAP, 8 cases 
showed ESBL production.

In present study, the incidence of CAP 
was maximum in the age group between 
31-50 years accounting for 36.6% (i.e. 22 
out of 60 cases). Our result was 
comparable to those of Ostergaard et al, 
who reported a mean age of 42.7 years.11 
Porath et al in their study, reported an 

12average age of 49 years.

The incidence of VAP was maximum in 

Discussion

older age group i.e. > 51 years, accounting 
for 45% (i.e. 27 out of 60 cases). Our result 
was comparable to those of Kollef et al, 

4who have reported a mean age of 68 years.  
Quintana et al in their study reported a 

13mean age of 51 years for VAP.

The present study showed in CAP, 
Male : Female ratio of 2:1 with 47 males 
and 13 females. Ostergaard et al reported 
the ratio 1.7:1, out of which 64% males 

11and 36% females.  Fang et al reported 
14Male : female ratio of 2:5:1 in their study.

In VAP Male : Female ratio was 3:6:1 
with 40 males and 20 females. Quintana et 
al in their study reported the ratio of 4.8:1 
with 82.7% were males and only 17.3% 

13were females.

The present study showed that in CAP 
- monomicrobial infections were seen in 
93.3% cases and polymicrobial infections 
were seen in 6.6% of cases, While in VAP - 
monomicrobial aetiology accounted for 
53.3% cases and polymicrobial infections 
were seen in 46.6% of cases.

In CAP, commonest organism isolated 
was S. pneumoniae accounting for 61.6%, 
followed by K. pneumoniae 15.6%, S. 
pyogenes 11.6%, S. aureus 5%, H. 
influenzae 3.3% with P. aeruginosa 6.6%, 
E.coli 3.3% and Acinetobacter spp. 1.6%. 
This is comparable with the study, carried 
out in Shimla by S. Bansal and S. Kashyap 
which showed that S. pneumoniae was the 
most frequent pathogen with 35.8% in a 

15total of 70 cases studied.  Oberoi and 
Aruna Aggarwal showed S. pneumoniae 

16isolation in 32.8% of cases.

H. influenzae accounted for 3.3% of 
CAP cases. Fang et al obtained 1.3% rate of 

14isolation of H. influenzae.  Ostergaard et 
al reported 2.4% incidence of H. 

31influenzae

In VAP, incidence of Pseudomonas sp. 

P. aeruginosa

Acinetobacter

Total

Table 5 : MBL Production in VAP Cases

MBL Positive ESBL Producer

06

07

13

CAP

VAP

TOTAL

Table 4 : ESBL Production of CAP V/S VAP

Tested ESBL Producer

08

24

32

01

08

9 (33.3%)
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and Acinetobacter spp. was 55% and 
43.3% respectively. Quintana et al 
reported 40% incidence of Pseudomonas 

13sp.  Woeke et al reported 10% of incidence 
17of Pseudomonas sp.  Similar findings 

18were quoted by Cross and Roup.

We isolated 8.3% MRSA, which is 
comparable to the study of Merchant et al 

19who found S. aureus in 5% cases,  
whereas Kurashi et al reported in only 2% 

20cases.

Fangion et al in their study stated that 
endotracheal aspirate had a sensitivity of 
89.5% and a specificity of 66.7% and 
negative predictive value of 90% and 
positive predictive value of 65.4%, when 
the threshold for quantitative cultures of 

5endotracheal aspirates was taken as >10  
16CFU/ml.  Ebiary et al have also reported 

5that by using 10  CFU/ml as a threshold 
for quantitative cultures, endotracheal 
aspirates represented a relative sensitivity 

17of 70% and relative specificity of 72%.  In 
our study, quantitative cultures of the 
endotracheal aspirates from all the VAP 

5cases yielded a colony count of >10  
CFV/ml.

In the present study, in CAP - the 
antibiotic sensitivity pattern of Gram 
Positive Isolates showed the highest 
susceptibility to Augmentin (100%), 
Azithromycin (100%), Lincomycin (100%), 
Linezolide (100%), followed by Gentamicin 
(97.8%), Cefotaxime (95.5%), Levofloxacin 
(87.2%) and least susceptibility shown for 
Co-trimoxazole (36.1%). No MRSA were 
isolated in these cases.

In VAP cases - Gram Negative bacilli 
showed highest susceptibility to Imipenem 
and Meropenem (81.4%), followed by 
Cefaperazone + sulbactum (67.9%), 
Amikacin (66.6%), Cefepime (61.7%), 
Pactum (55.5%), Nitilmicin (53%) and 

Cefotaxime (51.8%), while low sensitivity 
was shown to Piperacillin (28.3%), 
Ticarcillin (24.6%), and Augmentin 
(20 .9%) .  Among  the  pa thogens   
responsible for VAP, 5 MRSA were isolated 
which showed 100% sensitivity to 
Vancomycin, Teicoplanin and Linezolide, 
while they showed 100% resistance to Co-
t r i m o x a z o l e ,  G e n t a m i c i n  a n d  
Ciprofloxacin.

In the present study, the incidence of 
ESBL producers in CAP was 12.5%, While 
in VAP, incidence of ESBL production was 
33.3% Anantkrishnan et al reported that 
the incidence of ESBL production by K. 

62pneumoniae was 43.8%.  G. Revathi in her 
study used E test strip for detection of 
ESBL producers and reported an 

20incidence of 53%.

This study in VAP cases, Metallo Beta 
Lactamase production was shown by 
18.1% of P. aeruginosa and 26% of 
Acinetobacter spp. which were resistant to 
Imipenem and Meropenem.

The Centre for Disease Control (CDC) 
suggested  that  the  prob lem o f  
antimicrobial resistance could be better 
controlled through optimization of 
prophylactic, empiric and therapeutic 
antimicrobial use and this could be 
accomplished by education about 
appropriate antibiotic use and by 
providing data to physicians about the 
types of resistant organisms seen in their 
own Intensive Care Units as part of an 
ongoing surveillance programme.

This study highlight that the aetiology 
of Community Acquired Pneumonia varies 
a lot from Ventilator Associated 
Pneumonia.

Data regarding the antibiotic 
sensitivity testing pattern and resistant 
strains needs to be generated periodically 
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in order to optimise the treatment of 
pneumonias and curb emergence of drug 
resistant strains in the ICU set up with the 
emphasis on infection control strategies.
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ORAL BISPHOSPHONATES AND OESOPHAGEAL CANCER

Oral bisphosphonates have been marketed for the treatment and prevention of osteoporosis since the mid-

1990s. 

In 1994, erosive oesophagitis was reported in five patients in a clinical trial of oral pamidronate. A year later, 

multiple ulcerative oesophagitis was described in a 59 year old woman who had taken one alendronate tablet a 

day for seven days with half a glass of water while lying down.

A recent epidemiological study conducted in the UK’s General Practice Research Database, which compared 

the incidence of oesophageal cancer and gastric cancer in patients who were exposed or not exposed to oral 

bisphosphonates, found no increase in the risk of either cancer.

DIANE K WYSOWSKI, BMJ 2010; 341 : 516-517

Bombay Hospital Journal, Vol. 53 , No. 2, 2011 165



The Diagnostic Separation of Transudates and Exudates 
in Ascitic Fluid and Pleural Fluid

Introduction

scites and pleural effusion are 
common clinical conditions and pose 

a diagnostic problem to the clinicians. 
Pleural effusions and ascitic fluids are 
classically divided into transudates and 
exudates. By traditional classification, if 
fluid protein is more than 3 gm% then it is 
exudate and fluid protein less than 3 gm% 

1 is called transudate. Many discrepancies 
occur due to this traditional classification. 
E.g. The 15 - 20% of the cases of ascites 
due to liver cirrhosis show protein levels 

2 more than 3 gm% (i.e. exudative feature). 
In congestive cardiac failure, total protein 

A
level ranges from 1.5 to 5.3 gm% but by 

3 definition it should be transudative.
Occasionally exudative ascites like 
malignant ascites have low protein 

1concentration.

The correct diagnosis of fluid as 
transudate or exudate is important 
because if fluid is exudative then further 
diagnostic procedures like cytopathology, 
pleural biopsy and other invasive 
procedures can be done on patient for 
definite diagnosis so that specific therapy 
can be started. On the other hand, if fluid 
is transudative then treatment for 
underlying conditions l ike CCF, 

4nephrosis, cirrhosis is given.

Many studies have been carried out for 
differentiating fluids into, transudates 
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Abstract

Objectives : To investigate the utility of fluid and serum values of LDH, cholesterol, 

protein, albumin and their ratios respectively in differentiating transudate from 

exudate in ascites and pleural fluids. To compare diagnostic efficacy of these 

parameters with that of Light's criteria and to identify optimum marker combination 

for differentiating transudate from exudate. 

Material and Method : A prospective study of analysis of 100 cases (50 ascites and 50 

pleural fluids) was carried out over a period of 6 months. In all these cases, clinical 

diagnosis was established after clinical examination and appropriate investigations. 

The fluid and serum levels of protein, albumin, LDH and cholesterol were determined 

and various ratios were obtained. The statistical analysis was done to find out 

sensitivity, specificity, accuracy, PPV and NPV of various laboratory parameters. 

ROC curves were plotted to obtain optimum cut off values for each parameter.

Results and Conclusion : The fluid cholesterol (cut off 60 mg/dl) was found to be the 

best single, cost effective parameter (accuracy 95%) as compared to other 

parameters including Light's criteria for distinguishing transudates from exudates. 

The two parameters, fluid cholesterol and fluid/serum cholesterol ratio used in 

combination had slightly better accuracy than fluid cholesterol alone. 



and exudates. Few showed that Light's 
5,6,7criteria are still the best.  Few showed 

that Fluid albumin gradient (SAAG and 
2,5SEAG) is the best parameter.  Few 

8 showed that LDH is the best parameter.
Few showed that cholesterol is the best 

9,10,11 parameter. The present study was 
undertaken to identify optimum marker 
combination for differentiating ascitic 
fluids and pleural fluids into transudates 
and exudates by using the parameters like 
fluid LDH, fluid cholesterol, fluid protein, 
fluid albumin, serum LDH, serum 
cholesterol, serum protein, serum 
albumin, and their ratios respectively.

Material and Methods

In this prospective study, total 100 
cases (50 ascitic fluids and 50 pleural 
fluids) were studied over the period of 6 
months.

Criteria for Selection of Patients

The patients presenting with ascites 
and pleural effusion were taken into 
account. All cases are to be clinically 
diagnosed and confirmed by laboratory 
investigations. The diagnosis of patients 
was made according to the following 
criteria. 

Example : 

Cirrhosis : In this group, the patients 
with signs and symptoms of chronic liver 
disease, along with characteristic liver 
function test findings and radiological 
investigations (USG and OGD scopy 
findings) suggestive of chronic liver 
disease.

Tuberculosis : In this group, the 
patients along with signs and symptoms 
like evening rise of temperature, loss of 
weight and appetite, cough with 
expectoration were supported by raised 
ESR, sputum for AFB, chest X-ray, biopsy 
or FNAC of lymph node.

Malignancy : If malignant cells were 
detected either on cytological examination 
or in biopsy specimens and or supported 
by radiological investigations then the 
patient was categorized in this group.

In the similar way, after confirming the 
diagnosis, the patients of congestive 
cardiac failure (CCF), renal failure, 
nephrotic syndrome, severe anaemia, 
hypoproteinaemia, parapneumonic 
effusions and spontaneous bacterial 
peritonitis were also included in this 
study.

Biochemical Analysis of Fluid and 

Serum 

10 cc of ascitic fluid or pleural fluid 
and 5 cc of blood was collected from the 
patient at the same time in sterile tubes. 
Samples were processed immediately 
without any delay. The fluids were 
centrifuged for 5 min at 1500/rpm. The 
supernatant fluid and serum were 
analyzed for protein, albumin, LDH and 
cholesterol levels by Biuret method, 
Bromocresol green method, modified IFCC 
method  and  enzymat i c  method  
respectively.

12Laboratory Criteria for Exudates

According to Light's criteria (Light 
1972), an exudate meets one or more of 
following criteria :

Pleural fluid / serum protein ratio > 0.5

Pleural fluid / serum LDH ratio > 0.6

Pleural fluid LDH  > 2/3 upper limit of 
normal serum LDH i.e. > 200 U/L.

The other criteria for exudate are : 

Fluid protein > 3 gm/dl

Fluid cholesterol > 60 mg/dl

Fluid / serum cholesterol ratio > 0.3

Serum fluid albumin gradient 1.2 g/dl
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Statistical Analysis

Data was analysed and interpreted 
using SPSS 11.5 software for sensitivity, 
specificity, accuracy, PPV and NPV of 
various laboratory parameters. ROC curve 
(Receiver Operator Characteristic curve) 
was plotted to find out the optimum cut off 
value of various biochemical parameters 
like fluid protein, fluid LDH, fluid 
cholesterol and serum fluid albumin 
gradient. This cut off point gives the best 
accuracy for that particular parameter.

Results

In this study, total 100 fluids were 
studied out of which 50 were ascitic fluid 
and 50 were pleural fluid. In the present 
study, cirrhosis was found to be the most 
common cause of ascites. The majority 
patients of ascites were male patients 

th(76%) who were in their 5  decade. 
Tuberculosis was found to be the most 
common cause of pleural effusion (56%). 
Pleural effusions were also seen commonly 
in the older male patients. Considering the 
aetiological diagnosis 50 fluids were 
exudates (43 pleural fluids and 7 ascitic 
fluids) and 50 fluids were transudates (43 
ascitic fluids and 7 pleural fluids) (Table 1). 
The transudates and exudates of ascitic 
fluid and pleural fluid were grouped 
together for proper results evaluation and 
statistical analysis of biochemical 

parameters (Table 2). The transudates 

consist of the cases of liver cirrhosis, 
n e p h r o t i c  s y n d r o m e ,  a n a e m i a -
hypoproteinaemia and CCF. Exudates 
consist of the cases of tuberculosis, 
malignancy, synpneumonic effusion and 
subacute bacterial peritonitis.

By using cut off value of 3 gm/dl, the 
parameter fluid total protein level showed 
sensitivity, specificity and accuracy of 
84%, 70% and 77% respectively. By ROC 
analysis, by using the cut off value of 3.12 
gm%, the slightly better sensitivity, 
specificity of 84 % and72% was obtained 
respectively

With the cut off value of 1.2 gm/dl, the 
fluid albumin gradient showed sensitivity 
of 88%, specificity of 92% and accuracy of 
90% respectively. Using the cut off value of 
1.12 gm/dl found by ROC analysis, the 
slightly better sensitivity, specificity of 
92% and 88% was obtained respectively. 

Table 1 : Categorization of fluids based on diagnosis

Diagnosis                                                               Fluids    

  Ascitis              Pleural effusion

Exudate Transudate Total Exudate Transudate Total

Liver cirrhosis - 29 29 - 05 05  

CCF - 02 02 - 00 00    

Anaemia-hypoprotein - 05 05 - 02 02  

Nephrotic syndrome - 07 07 - 00 00                                                 

Malignancy 02 - 02 06 - 06      

SBP 01 - 01 00 - 00

Synpneumonia 00 - 00 09 - 09      

Tuberculosis 04 - 04 28 - 28      

Total 07 43 50 43 07 50      

(CCF= Congestive cardiac failure , Anaemia-hypoprotein. =  Anaemia-hypoproteinaemia , SBP = Spontaneous bacterial peritonitis)

Diagnosis   No. of cases (%)    

Table 2 : Aetiological classification of 100 cases 
(50 ascitic fluids and 50 pleural fluids)

Liver cirrhosis 34 (34%)                                  
Tuberculosis 32 (32%)                              
Synpneumonia 09 (9 %)  
Malignancy 08 (8%) 
Nephrotic syndrome 07 (7%)              
Anaemia-hypoproteinaemia 07 (7%)
Congestive cardiac failure 02 (7%)          
Spontaneous bacterial peritonitis 01 (7%)           

  Total 100 (100%)      
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The parameter fluid LDH (cut off value 
of 200U/L) had sensitivity, specificity and 
accuracy of 86%, 86% and 86% 
respectively. With the ROC analysis, by 
using the newer cut off value of 
197.95U/L, the sensitivity and specificity 
remained same. Light's criteria had 
sensitivity, specificity and accuracy of 
88%, 78% and 81% respectively. 

The fluid cholesterol showed highest 
sensitivity of 96%, specificity of 94%, and 
accuracy of 95% as a single parameter (cut 
off value 60 mg %) as compared to other 
parameters. With the ROC analysis, by 
using the newer cut off value of 60.06 
mg%, the sensitivity and specificity 
remained same. 

The parameter Fluid cholesterol/ 
serum cholesterol i.e. f/s cholesterol ratio 
(cut off 0.5) showed sensitivity, specificity 
and accuracy of 98%, 96% and 
97%respectively. Considering both these 
parameters together i.e. fluid cholesterol 
level + f/s cholesterol ratio, they had 
higher sensitivity, specificity and accuracy 
of 98%, 98% and 98% respectively            
(Table 3).

Discussion

The aetiological classification of 
ascites and pleural effusion is quite often a 

problem especially if the clinical picture is 
not clear. 

Fluid Total Proteins Level

Ascitic or pleural fluid total protein 
concentration depends upon permeability 
of pleural mesothelium or peritoneal 
membrane. During the inflammatory 
process, alteration of the basement 
membrane and release of mediators 
increase the filtration coefficient of pleural 
or peritoneal capillary membrane leading 

13 to accumulation of proteins in fluid. The 
colloidal osmotic pressure is directly 
proportional to the protein concentration 

1 3  of  the  f lu id . A lso  the  prote in  
concentration of the fluid is also directly 
p r opo r t i ona l  t o  s e rum p ro t e in  
concentration and inversely proportional 

2 to portal pressure. In transudative fluids 
due to liver cirrhosis, nephritic syndrome, 
anaemia-hypoproteinaemia, there is 
decrease in serum total protein level and 
decrease in serum albumin and increase 
in serum globulin as found by the previous 

14workers.

In the present study the parameter 
fluid total protein (cut off value of 3 gm/dl) 
had lowest accuracy as compared to other 
parameters (Table 3). With the ROC 
analysis, by using the newer cut off value 
of 3.12 gm%, the sensitivity, specificity of 
84% and 72% was obtained respectively 
but it had never attained the position of the 

best parameter for differentiation between 
transudate and exudate.

Table 3 : Diagnostic validity of various biochemical parameters in all 100 cases

Parameter Cut off value Sen. Speci. Accu. PPV      NPV

Fluid protein 3 gm% 84% 70% 77% 73.6% 81.4%

Fluid LDH 200U/L 86% 86% 86% 86% 86%

Light's criteria – 88% 88% 88% 88% 88%

Fluid albumin gradient 1.2gm% 88% 92% 90% 91.6 88.4%  

Fluid cholesterol 60mg% 96% 94% 95% 94.1% 95.9%

Cholesterol F/S ratio 0.5 98% 96% 97% 96.0% 97.9%

Fl. chole. + Chole. F/S ratio – 98% 98% 98% 98% 98%                 

(Sen. = Sensitivity, Speci.= Specificity, Accu.= Accuracy, PPV= Positive Predictive Value, NPV= 
Negative Predictive Value, Fl. chole.= Fluid cholesterol, Chole. F/S ratio = Cholesterol Fluid 
/Serum ratio )
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Fluid Albumin Gradient 

Serum ascitic albumin gradient (SAAG) 
and Serum effusion albumin gradient 
(SEAG) 

In contrast to the concept of 
transudate and exudate, SAAG and SEAG 
are found to categorize fluids in much 

2better way  because it is influenced by only 
3one variable-portal pressure.  The poor 

accuracy  o f  f lu id  tota l  prote in  
concentration in classifying fluids can be 
explained by its dependence on multiple 

 factors. SAAG or SEAG = serum albumin 
 c o n c e n t r a t i o n f l u i d  a l b u m i n  

concentration. Patients with a gradient of 
1 .1gm/d l  o r  more  have  por ta l  
hypertension and transudative effusion 

15 and vice versa. In the present study, the 
parameter fluid albumin gradient (cut off 
value of 1.2 gm/dl) had better accuracy 
(90%) than fluid total protein parameter 
(accuracy 77%). 

Fluid Lactate Dehydrogenase (LDH) 

level 

LDH levels in fluids are increased in 
presence of inflammation. Acute 
inflammation results in increased 
permeability of vascular supply of pleura 
or peritoneum and thereby leading to 
exudation of fluid proteins including LDH 
along with leucocytes into fluids, or LDH 
may be derived from fluid leucocytes. It 
has been shown that alteration of LDH 
activity in body fluids may occur in 
absence of actual tissue necrosis. In cases 
of malignancy, possible mechanism for 
increased LDH levels is increased 
glycolytic activity or overproduction of 

16enzyme by tumour cells.

Paramothayan et al (cut off value of 
17130 U/L)  and Basran et al (cut off value 

8of 163 U/L)  have tried different cut off 
values of fluid LDH which raised the 

accuracy of fluid LDH. Hence fluid LDH 
was found to be a better parameter than 
other parameters. But in the present 
study, we found that fluid cholesterol 
(accuracy 95%) is a better parameter than 
fluid LDH (accuracy 86%).

4Light's criteria

Tes t  comb ina t i on ,  inc reases  
sensitivity, improves accuracy and are the 
basis for Light's criteria. It includes 
fluid/serum protein ratio, fluid/serum 

12 LDH ratio and fluid LDH level. Burgess et 
5 6al  and Romero et al  showed that Light's 

criteria are the best criteria to differentiate 
fluids into transudates and exudates than 
other parameters including fluid 
cholesterol. In the present study, we found 
that Light's criteria had less accuracy 
(81%) than fluid cholesterol.

Fluid cholesterol level

The possible explanations for rise in 
cholesterol levels in fluid exudates have 
been put forward. The cholesterol is 
synthesized by pleural cells themselves for 
their own needs (extrahepatic synthesis of 
cholesterol is now known to be much 
greater than was once thought) and it 
depends upon the metabolic needs of cells 
and is in dynamic equilibrium with 
cholesterol supply by LDL and cholesterol 
removal by HDL. The concentration of 
cholesterol in the pleural cavity is 
increased by degeneration of leucocytes 
and erythrocytes which contain large 
quantity of it. The second possible 
explanation is that pleural cholesterol 
derives from plasma; some 70% of plasma 
cholesterol is bound to LDL and rest to 
HDL or VLDL and the increased 
permeability of pleural capillaries in 
pleural exudates patients would allow 
plasma cholesterol to enter the pleural 

11 cavity. The pathogenesis of high ascitic 
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cholesterol levels in patients with 
malignant disease is unknown. It has been 
suggested that a fraction of the cholesterol 
could be derived from malignant cell 

15membranes.  Another possibility is that 
cancer cells cause a relative blocking of 
lymphatic drainage from the peritoneal 
space and such blocking may lead to 
sequestration of cholesterol rich 

9,15macromolecules in the peritoneal cavity.

Differences in the  serum cholesterol 
concentration are unlikely to explain high 
cholesterol level in ascitic fluid because 
there is no significant difference in serum 
cholesterol concentration between 
patients with benign and malignant 

 diseases. Also no correlation found by  the 
previous workers between fluid cholesterol 
levels and serum cholesterol level. Also no 
correlation was found by previous workers 
between cholesterol fluid levels and 

11number of leucocytes / cmm.

In the present study, fluid cholesterol 
level showed the highest sensitivity, 
specificity, and accuracy among all the 
parameters. Different cut off values used 
by various workers like Hamm et al, Valdes 
et al, Costa et al, Suay et al, Ram et al, 

7Prieto et al  showed the raised sensitivity, 
specificity and accuracy of the parameter 
fluid cholesterol. Thus they showed that 
fluid cholesterol is the best parameter.

Fluid cholesterol/serum cholesterol 
(f/s cholesterol ratio)

Cut off value of 0.5 for cholesterol f/s 
ratio was used in the present study to 
differentiate between transudate and 
exudates. In this study, it had slightly 
higher sensitivity and specificity than fluid 
cholesterol alone.

Considering both these parameters 
together i.e. fluid cholesterol level + f/s 
cholesterol ratio, they had highest 

accuracy than the parameter fluid 
cholesterol level alone. Similar results 

10were also obtained by Ram et al.

Conclusion

As a single best parameter, fluid 
cholesterol level is a simple and cost 
effective parameter to differentiate ascitic 
and pleural fluids into transudates and 
exudates. The two parameters, fluid 
cholesterol and f/s cholesterol ratio used 
in combination had slightly better 
accuracy than fluid cholesterol alone.

The most commonly used parameter; 
fluid total protein was found to have lowest 
accuracy as compared to other parameters 
like fluid LDH, fluid cholesterol, and fluid 
albumin gradient.
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MIGRAINE WITH AURA AND THE RISK OF INCREASED MORTALITY

Evidence suggests that people who have migraine “with aura” have increased risks of cardiac and 

cerebrovascular disease.

Once the diagnosis of migraine “with aura” is made the next important question is whether the clinician 

should inform the patient about the increased risk of future vascular disorders and death. Information and 

treatment of any concurrent risk factors and comorbidities, such as hypertension or overweight, is advised.

KLAUS BERGER, STEFAN EVERS, BMJ 2010; 341 : 465
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