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ABSTRACT

This study was conducted on 958 workers in Cairo University Hospitals where

hepatitis markers (Hepatitis C virus antibodies and Hepatitis B surface antigen) were

investigated for all of them. The seropositivity of HCVantibodies and HBsAg were

found to be 10% and 0.93% respectively of the total studied patients. All positive cas-

es were called for further evaluation but only 66 patients agreed to continue such an

evaluation. All patients were assessed clinically, and with biochemical tests (ALT,

AST, bilirubin and alkaline phosphatase) as well as with abdominal ultrasonography

then an impairment rating was calculated for each subject using The American Medi-

cal Association (AMA) Guides for Evaluation of Permanent Impairment and the Aus-

tralian Commonwealth Employees' Rehabilitation and Compensation Act. 

Of the 66 patients, about 40.9% were asymptomatic and 71.21% were apparently

normal on clinical examination whereas 40.91% of patients had elevated serum ALT

and 76% showed abnormal hepatic echo pattern that could be attributed to chronic vi-

ral hepatitis. The sonographic changes were found to be insignificantly related to job

duration, type of job or type of hepatitis. Also, no statistically significant differences
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Introduction

Infections caused by hepatitis B virus

(HBV) and hepatitis C virus (HCV) are

important health problems worldwide with

a high morbidity and mortality (Di Bisceg-

lie, 1998).

The WHO estimates that about 170

million people, or about 3% of world's

population, are infected with HCV and

that three quarters of the world's popula-

tion live in areas where there are high lev-

els of HBV infection and that more than 2

thousand million people alive today have

been infected with such virus at some time

in their lives. Of these, about 350 million

remain chronically infected (WHO, 1999).

Recent investigations in Egypt have re-

ported a strikingly high prevalence of anti-

bodies to hepatitis C virus (anti-HCV)

among blood donors ranging from 6% to

38% and averaging approximately 15%

(Nafeh et al., 2000) whereas Egypt is con-

sidered an intermediate area of endemicity

of HBV. The prevalence rate of HBsAg in

Cairo Governorate was found to be 4%

(Kabil et al., 1990).

Hepatitis B and C viruses are both

blood borne viruses transmitted by the pa-

renteral route. Thus, Healthcare workers,

who perform exposure-prone procedures,

where injury of the worker may result in

exposure to the patient's open tissues or

could be detected when the frequency of ALT elevation was compared to the type of

job, job duration or job place. 

Rating patients for permanent impairment showed that most of them were evalu-

ated as having mild permanent impairment (56.06% of patients classified as Class I

according to AMA guides). The AMA and the Australian evaluation systems proved

to be significantly correlated (r=0.56, P<0.0001) concluding that any one of them

could be adopted and applied in Egypt.

The study recommended revision and modification of the Egyptian system used

for hepatic permanent impairment evaluation to be considered with the guidance of

the AMA, Australian and European systems. Pre-employment examination of health

care workers [HCWs] should include tests to rule out cases of viral hepatitis and dis-

tinguish them from those occupationally related. Also, periodic medical examination

of HCWs is needed for early detection of viral hepatitis and cases must be followed

up, treated and compensated for their impairment.
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blood, are theoretically at increased risk of

infection with such viruses however it is

controversial whether healthcare workers

have an increased prevalence of hepatitis

B or C virus infection as a result of expo-

sure to patient's blood and body fluids

(Thorburn et al., 2001).

Chronic viral hepatitis may result in

permanent impairment or disability of the

infected person. Impairment is defined as,

"a deviation from normal in a body part or

organ system and its functioning". Also,

Impairment is considered as, "an alteration

of an individual's health status" and Disa-

bility may be defined as "an alteration of

an individual's capacity to meet personal,

social, or occupational demands, or statu-

tory or regulatory requirements, because of

an impairment", whereas Evaluation of

permanent impairment is defined as "ac-

quisition and analysis of information, in-

cluding clinical evaluation, that is carried

out relating to an impairment that has be-

come static or well stabilized with or with-

out medical treatment and is not likely to

remit despite medical treatment" (AMA,

2000).

Several systems of evaluating perma-

nent impairment resultant from hepatic

disease are applied worldwide e.g. The

American Medical Association (AMA)

Guides to evaluation of Permanent impair-

ment, The Australian Commonwealth Em-

ployees' Rehabilitation and Compensation

Act and The European Parliament recommen-

dations on a European disability rating scale.

In Egypt, evaluation of permanent im-

pairment and disability that results from

liver diseases (of which viral hepatitis rep-

resents one of the most important causes)

is mainly dependant on subjective factors

and the experience of the evaluating physi-

cian. This is due to the fact that the articles

concerned with liver disease in the Egyp-

tian law are very deficient and do not pro-

vide definite criteria to be used for such

evaluation. Modification of the Egyptian

system for evaluating permanent impair-

ment (especially liver impairment), possi-

bly taking evaluation systems of other

countries as a model, is considered an ur-

gent topic.

The main objective of this work is to

perform an evaluation of the degree of per-

manent impairment or disability that may

result from viral hepatitis B and/or C in

health care workers. Also, this work dis-

cusses several systems used worldwide for

evaluation of impairment resultant from

such diseases. 

Subjects and Methods

In the present study, hepatitis markers

(Hepatitis C virus antibodies and Hepatitis
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B surface antigen) were investigated for all

958 workers in four of Cairo University

Hospitals (393 workers in El-Manial Spe-

cialized Hospital, 218 workers in the Inter-

nal Medicine Hospital, 245 workers in El

Monira Pediatric Hospital and 102 work-

ers in The Gynecology and Obstetrics

Hospital). The investigation showed that:

94 workers were only HCV positive, 7

were only HBV positive and 2 were posi-

tive for both HCV and HBV. The positive

cases were called for further evaluation but

only 66 patients approved to continue such

an evaluation. Out of the 66 patients, 41

were males and 25 were females. Their

ages ranged from 24 - 64 years with a

mean age of 42.27±9.83 years. These 66

patients were pooled  from the various

hospitals related to Cairo University; out

of the 66 patients, 32 patients out of a total

of 393 working in El Manial Specialized

Hospital, 12 the in internal medicine out of

218 working  in Internal Medicine Hospi-

tal, 14 out of 245 working in El Monira

Pediatric Hospital and 8 out of 102 in the

Gynecology and Obstetrics Hospital.

Twelve patients were nurses [2 from El

Manial Specialized Hospital, 4 from the

Internal Medicine Hospital, and 6 from the

El MoniraPediatric Hospital], 44 were ser-

vice workers [28 from the El Manial Spe-

cialized Hospital, 8 from the Internal Med-

icine Hospital, and 8 from the Gynaecoloy

and Obstetric Hospital]. These Service

workers were involved in the cleaning

wards, carrying waste (including hazard-

ous waste), and moving patients in and out

of the wards, etc. Ten were working in

other different jobs within the hospitals in-

cluding: nutrition specialists, plumbers,

tailors, electricians, mechanics and secre-

taries [2 were from El Manial Specialized

Hospital and 8 were from El Monira Pedi-

atric Hospital].

Methods

I. The 66 workers were subjected to

full clinical assessment including:

(A)  Thorough History taking and full

Clinical examination using a Question-

naire, specially prepared with modifica-

tions from Bates et al., 1995.

- Criteria of nutritional state and

strength : we ask about appetite, undiges-

tion, ability to work and fitness during

work.  

(B) Laboratory investigations including:

(1) Biochemical tests:

a. Serum alanine aminotransferase

(ALT) with normal value of 10-40 U/L. 

b. Serum aspartate aminotransferase

(AST) with normal value of 10-40 U/L.

c. Serum Alkaline Phosphatase (ALP)

with normal value up to 270 U/L. 
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d. Serum total Bilirubin with normal

value 0.3 - 1.2 mg/dl.

e. Serum direct Bilirubin with normal

value less than 0.3 mg/dl (Mc Clatchey,

2002).

(2) Virological tests:

a. Anti-HCV Enzyme linked immu-

noassay (EIA): The third generation Ab-

bott HCV EIA 3.0 was used. It qualitative-

ly determines the presence of total

antibodies to four recombinant HCV pro-

teins in serum: HC-34, HC-r43 (Core,

NS3), c100-3 (NS3, NS4) and NS5. The

sensitivity of the assay is between 99 and

100% with a specificity of 99.6%, and the

procedure is fully automated in an Abbott

machine.

b. HBsAg Enzyme linked immunoas-

say (EIA): The laboratory utilized the Ab-

bott Autozyme Monoclonal EIA to deter-

mine the presence of HBsAg in serum.

According to the package insert, the sensi-

tivity and specificity of the assay is be-

tween 99 and 100%, and the procedure is

fully automated in an Abbott machine.

(C) Abdominal Ultrasonography:

Real time abdominal ultrasonography

was done with Toshiba machine using a

convex-sector probe (3.5 MHz). Patients

were examined after at least 8 hours fast-

ing in the supine, right and left lateral posi-

tions. Scanning was done through several

longitudinal oblique and transverse Cuts.

Measurements were taken during quite res-

piration. Liver scanning included assess-

ment of the surface echogenicity, hepatic

veins, portal tracts, attenuation of sound

beams and associated findings. Liver

measurements were taken in cm for the

span in the midclavicular line (from the

liver dome to the lower border), extent be-

low the costal margin, and span in the mid-

line. The liver was considered enlarged if

its span in the midclavicular line reached

15 cm or more and considered reduced in

size when this span was less than 9 cm.

Bright liver is diagnosed when there is in-

crease in echogenicity much more than

normal renal echogenicity and the liver ap-

pears featureless. The spleen was exam-

ined for size, texture and focal lesions.

Longitudinal axis of spleen was measured

as well as the part seen below costal mar-

gin.

The spleen was considered enlarged if

seen below the costal margin even in deep

inspiration, or if its long axis is greater

than 12 cm. Examination was completed

by noting any abnormality in the gall blad-

der, kidneys, urinary bladder and the pres-

ence of ascites.
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II. Evaluation of Liver Permanent Im-

pairment:

Permanent impairment rating was cal-

culated for each subject according to crite-

ria of both The American Medical Associ-

ation (AMA) Guides to evaluation of

Permanent impairment (AMA, 2000) and

Australian Commonwealth Employees'

Rehabilitation and Compensation Act (Co-

mcare, 2005).

 III. Statistical Analysis:

Numerical data were summarized as

means and standard deviations. Data were

compared using different tests according

to the type of the data to be compared. The

statistical analysis was done using a Mack-

intosh Quadra700 computer and Stat-view

statistical package. Statistical analysis was

done according to Knapp and Miller

(1992). The "χ2" test was used to compare

the qualitative data, two or more groups to

be compared qualitatively. The "F" test

was used to compare the means of differ-

ent groups; more than two groups to be

compared quantitatively through an analy-

sis of variance (ANOVA). The unpaired

student "t" test was used for comparing

means of the two groups. In order to study

the change of parameters due to exposure

we utilized a regression test: to detect if

there is a linear increase or decrease in the

parameter by increasing the exposure and

in case of significant regression, we calcu-

lated the regression equation and the coef-

ficient of correlation (r) in the correspond-

ing degree of significance. A "p" value of

0.05 was considered the limit below which

the difference of the values would be sta-

tistically significant.

Results

In response to the first call, all (958)

workers of the selected 4 hospitals from

Cairo University Hospitals (CUHs) were

tested for hepatitis markers (Anti-Hepatitis

C antibodies and Hepatitis B surface anti-

gen). The results showed (Table 1) that:

• Ninety-six patients were HCV posi-

tive (2 of them were also HBV positive)

representing a prevalence rate of 10% of

all workers. Of those 37.5% are worked in

El-Manial Specialized Hospital, 32.29% in

the Internal Medicine Hospital, 16.67% in

El Monira Pediatric Hospital and 13.54%

in the Gynecology and Obstetrics Hospi-

tal.

• Nine patients were HBV positive (2

of them were also HCV positive) repre-

senting a prevalence rate of 0.93% of all

workers. Of those 44.45% are worked in

El-Manial Specialized Hospital, 22.22% in

Internal Medicine Hospital, 22.22% in El

Monira Pediatric Hospital and 11.11% in

the Gynecology and Obstetrics Hospital.
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Only 66 patients of those proved to be

Hepatitis C and/or B positive cases agreed

to undergo further the evaluation per-

formed throughout this study. The charac-

teristics of those 66 patients and the results

of their evaluation are discussed in the fol-

lowing tables.

The studied patients ages ranged from

24-64 years with a mean of 42.27±9.83

years. Male patients represent 62.12 % of

the total whereas 37.88 % were females.

Of the patients 63.64 % were born in rural

areas and 45.45 % of the patients were cig-

arette smokers. 66.67 % of the patients

were service workers, 48.48 % were nurs-

es and 15.15 % worked in other jobs. Pa-

tients duration of the present job ranged

from 2-42 years with a mean of 13.92 ±

9.39. Job place was in El Manial Special-

ized Hospital in 48.48 % patients, Internal

Medicine Hospital in 21.21 %, El Monira

Pediatric Hospital in 18.18 % and the Gy-

necology and Obstetrics Hospital in

12.12%. The study shows that 48.48 % of

the patients previously worked as farmers

(Table 2). 

In studying the past history of Schis-

tosomiasis, 63.64% of the patients gave

positive history of contact with water ca-

nals and 43.94% gave history of anti-

Schistosomal treatment (15.15% of them

took I.V tartar emetic injections that car-

ried high possibility of transmitting hepati-

tis and other blood-born infections).

34.85% of the patients had a history of

previous operations and 7.58% of them

Table (1): Prevalence of Viral Hepatitis at the CUHs.

El-Manial

El-Mounira

Internal Medicine

Gyn. & Obst.

Total

frequency

Both (HCV

& HBV +ve)

HCV+ve

393

245

218

102

958

No. (%)

0

0

1

1

2

alone

No. (%)

36

16

30

12

94

Total

No. (%)

36 (37.5)

16 (16.67)

31 (32.29)

13 (13.54)

96 (100%)

10%

alone

No. (%)

4

2

1

0

7

Total

No. (%)

4 (44.45)

2 (22.22)

2 (22.22)

1 (11.11)

9 (100%)

0.93%

positive Cases

HBV +ve

workers

examined

Hospital
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had blood transfusion. About 4.55% of the

patients were diabetic and 13.64% were

hypertensive. 4.55% of the patients were

previously vaccinated with Hepatitis B

vaccine (Fig. 1). 

Only 7.58% of the studied patients had

Table (2): Characteristic Features of the Studied Patients.

Parameters

Age (years)

Duration of present job (years)

Range

24-64

2-42

Mean ± SD

42.27±9.83

13.92 ± 9.39

Parameters

Sex

Born in

Live in

Smoking

Alcohol intake

Job in past

Job place now

Job now

Male 

Female

Rural

Urban

Rural

Urban

No

Yes

Yes

No

No

Farmer

Irrelevant

Al-Manial

Al-Mounira

Int. Medicine

Gyn. & Obstet.

Service

Nurse

Other

41

25

42

24

13

53

36

30

0

66

25

32

9

32

14

12

8

44

12

10

62.12

37.88

63.64

36.36

19.7

80.3

54.55

45.45

0.00 

100

37.88

48.48

13.62

48.48

21.21

18.18

12.12

66.67

18.18

15.15

No. %

history suggestive of acute hepatitis.

3.03% had history of developing jaundice,

1.52% of developing ascitis in the last 3

years whereas none of them developed

haematemsis from bleeding esophageal va-

rices during the same period. The nutri-
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tional status was affected in 6.06% of pa-

tients whereas patients strength and stami-

na were affected in 30.30% of cases. None

of the patients had neurological manifesta-

tions or encephalopathy of hepatic disease.

Abdominal pain (right or left hypo-

chondrial pain) was reported by 22.75% of

patients. Lower limb swelling occurred in

6.06% of patients and bleeding tendency

(manifested by bleeding from several

body orifices and easily bruising) occurred

in 1.52% of patients.

Upper abdominal discomfort (in form

of dyspepsia, heart burn, nausea and vom-

iting) was experienced by 34.85% whereas

lower abdominal discomfort (in form of

change of bowel habits and flatulence) was

experienced by 39.39% of patients. 

The clinical examination of the pa-

tients revealed that none of them was jaun-

diced whereas 6.06% of them had bilateral

lower limb edema. On abdominal examina-

tion of the patients 27.27% of them had

hepatomegaly, 4.55% had splenomegaly

and none of them was ascitic.

More than [90.90%] of patients were

positive for hepatitis C virus antibodies

alone, 7.57% were positive for hepatitis B

alone and only 1.51% were positive for

both markers. Laboratory tests done for

Figure (1)

DM= Diabetes mellitus 

HIN= hypertensive  
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Table (3): Clinical features of the Studied Patients

Parameters No. %

(A) Complaints

History of acute hepatitis

Bleeding from esophageal Varices (in last 3ys)

Jaundice (in last 3ys)

Ascites (in last 3ys)

Nutritional status

Strength

Encephalopathy

Abdominal pain

LL Swelling

Bleeding tendency

UA discomfort

LA discomfort

Asymptomatic

(B) Signs (through clinical examination)

Jaundice

Lower Limb Edema

Hepatomegaly

Splenomegaly

Ascites

Apparently normal

5

0

2

1

62

4

46

20

0

15

4

1

23

26

27

0

4

18

3

0

47

7.58

0.00

3.03

1.52

93.94

6.06

69.70

30.30

0.00

22.73

6.06

1.52

34.85

39.39

40.90

0.00

6.06

27.27

4.55

0.00

71.21

Good

Affected

Good

Affected

*UA: Upper Abdominal *LA: Lower Abdominal *LL: Lower Limb
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studied patients showed that 21.21% of

them had elevated AST levels, 40.91%

had elevated ALT levels (with 6.07% have

more than 2-fold elevation), 19.70% had

elevated alkaline phosphatase levels (with

1.52% have more than 2-fold elevation)

and 7.58% had elevated bilirubin levels

(Table 4).  

Abdominal ultrasonography revealed

that hepatomegaly was present in 39.39%

of patients whereas normal echo pattern

was present in 18.18%, bright echo pattern

in 46.96%, echo pattern with generalized

increased speckling in 25.75%, cirrhotic

echo pattern in 3.03% and coarsened peri-

portal fibrosis of Bilharziasis in 6.06% of

patients. Splenomegaly was present in

Table (4): Hepatitis Markers and Biochemical Tests

%

90.90

7.57

1.51

 

Parameters

Hepatitis markers

HCV  Ab +ve (alone)

HBs Ag +ve (alone)

+ve for both markers

Biochemical Tests

No.

60

5

1

AST Level

ALT Level

Alkaline

Phosphatase

Level

Bilirubin Level

Normal

Elevated<2folds 

Elevated2-4 folds

Normal

Elevated<2 folds

Elevated2-4 folds

Normal

Elevated<2 folds

Elevated2-4 folds

Normal

Elevated

14

0

23

4

12

1

52

14

39

27

53

13

61

5

21.21

0

34.84

6.07

18.18

1.52

78.79

21.21

59.09

40.91

80.30

19.70

92.42

7.58
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Portal vein dilatation

Splenomegaly

Table (5): Findings of Abdominal Ultrasonography in the Studied Patients

%Sonographic finding

Hepatomegaly

No.

Hepatic

Echo pattern

Kidney

Normal

Bright

Generalized Increased speckling

cirrhotic

Bilharzial (coarsened peri-

portal fibrosis)

Gravel alone

Stone alone

Gravel & Stone

Pathological kidney & stones

Ectopic one kidney

Absent one kidney

31

17

2

4

7

6

3

1

1

1

26

12

54

12

11

19

4

46.96

25.75

3.03

6.06

10.60

9.09

4.54

1.51

1.51

1.51

39.39

18.18

81.82

18.18

16.67

28.79

6.06Gall Bladder stones
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0.31

0.01

0.01

0

0.47

0.43

23 (38.88)

49 (81.66)

11 (18.33)

10 (16.66)

18 (30)

4 (6.66)

3 (50)

5 (83.33)

1 (16.66)

1 (16.66)

1 (16.66)

0 (0)

Hepatomegaly

Abnormal liver echo pattern

Portal Vein dilatation

Splenomegaly

Abnormal Renal findings

Abnormal GB findings

Table (6): Sonographic Findings in Relation to Job Duration

Statistical Significancepresent job duration (Years)

13 (43.33)

21 (70)

5 (6.66)

4 (13.33)

10 (33.33)

1 (3.33)

(> 20) (n=18)(10-20) (n=18)

6 (33.33)

6 (33.33)

1 (5.55)

3 (16.66)

6 (33.33)

2 (11.11)

7 (38.88)

17 (94.44)

6 (33.33)

4 (22.22)

3 (16.66)

1 (5.55)

(<10) (n=30) p

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

χ2

0.47

5.35

4.75

0.64

1.77

1.21

Parameter

Table (7): Type of Hepatitis in Relation to Various Sonographic Findings

Hepatomegaly

Abnormal liver echo pattern

Portal Vein dilation

Splenomegaly

Abnormal Renal findings

Abnormal GB findings

Parameter
Hepatitis B/B&C 

(n=6)

Hepatitis C

 (n=60)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

Statistical Significance

p

χ2 p

patients who were infected with hepatitis B virus were named "group 1" and patients who were infected with

hepatitis C were named "group 2"
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Patients with work duration <10 yrs, 10-20 yrs, > 20 yrs are named Gp1, Gp 2 and Gp 3 respectively.

16.67% and portal vein dilatation in

18.18% of patients. Associated renal ab-

normal patterns were detected in 28.79%

where as gall bladder stones were present

in 6.06 of patients Table (5).

Hepatomegaly is present in 43.33% of

those who worked less than 10 years,

38.88% of those who worked 10-20 years

and 33.33% of those who worked more

than 20 years, while a higher prevalence of

abnormal echo pattern is detected in 70%,

94.44% and 33.33% of group 1, 2, and 3,

respectively. 

The percentage of those with splenom-

egaly ranged from 13.33% in those who

worked less than 10 years, to 22.22 % in

those who worked 10- 20 years to 16.66%

in those who worked more than 20 years.

Portal vein dilatation was sonographically

detected in 6.66% of the first group,

33.33% of the second group and 5.55% of

the third group.

Abnormal renal findings and abnormal

gall bladder findings are present in

(33.33% and 3.33% of those who worked

less than 10 years, (16.66% and 5.55%) of

those who worked 10 - 20 years and

33.33% and11.11% of those who worked

more than 20 years. No statistically signifi-

cant difference could be detected on com-

paring the present job duration with any of

the sonographic findings detected in the

studied patients (Table 6).     

Laboratory tests showed (Table 8) that

80% of group 1, 83.33% of group 2 and

94.44% of group 3 were positive for HCV

HCV Ab.

HBsAg

AST elevation

ALT elevation

Alkaline phosphatase elevation

Increased bilirubin

Table (8): Laboratory Findings in Relation to Job Duration

Statistical Significancepresent job duration (Years)

24 (80)

2 (6.66)

3 (10)

17 (56.66)

2 (6.66)

3 (10)

Gp 3

(> 20) (n=18)

Gp 2

(10-20) (n=18)

17 (94.44)

1 (5.55)

6 (33.33)

5 (27.77)

6 (33.33)

2 (11.11)

15 (83.33)

3 (16.66)

5 (27.77)

5 (27.77)

5 (27.77)

0 (0)

Gp 1

(<10) (n=30)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

<0.05

>0.05 (n.s.)

χ2

3

1.74

4.3

5.65

6.08

2.05

Parameter
p
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Abs whereas a lower prevalence of HBs

Ag was detected 6.66% of group 1,

16.66% of group 2 and 5.55% of group 3.

AST elevation was present in 10% of

group 1, 27.77% of group 2 and 33.33% of

group 3 whereas ALT elevation and Alka-

line phosphatase elevation were present in

56.66% and 6.66% in group 1, 27.77% and

27.77% of group 2 and 27.77% and

33.33% of group 3, respectively. Increased

bilirubin was detected in 10% of group 1,

0% of group 2 and 11.11% of group 3. Sta-

tistically significant relationship was de-

tected on comparing the present job dura-

tion and alkaline phosphatase elevation.

(χ2=6.08, P <0.05) (Table 8).

Hepatomegaly was detected in 50 % of

group 1 and in 38.88% of group 2 whereas

a higher frequency of abnormal echo pat-

tern was detected (83.33% of group 1 and

81.66% of group 2).  Splenomegaly was

detected in 16.66% of either group. Portal

vein dilation was sonographically detected

in 16.66% of group 1 and in 18.33% of

group 2. Abnormal renal findings and ab-

normal gall bladder findings were present

in group 1 (16.66% and 0%) and group 2

(30% and 6.66%). No statistically signifi-

cant difference could be detected on com-

paring the type of hepatitis and any of the

sonographic findings detected in the stud-

ied patients (Table 7).

AST elevation was detected in 16.66%

of group 1 and in 21.66% of group 2

whereas ALT elevation and alkaline phos-

phatase elevation were detected in 33.33%

and 16.66% of group 1 and in 41.66% and

20% of group 2, respectively. Increased bi-

lirubin is not detected in any of patients of

group 1 but was detected in 8.33% of

0.08

0.16

0.04

0.54

13 (21.66)

25 (41.66)

12 (20)

5 (8.33)

1 (16.66)

2 (33.33)

1 (16.66)

0 (0)

Table (9): Relationship between Type of Hepatitis and Various Laboratory Findings

AST elevation

ALT elevation

Alkaline phosphatase elevation

Increased bilirubin

Parameter
Hepatitis B/B&C

(n=6)

Hepatitis C

(n=60)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

>0.05 (n.s.)

Statistical Significance

χ2 p

Patients who were infected with hepatitis B virus were named "group 1" and patients who were infected with

hepatitis C were named "group 2"
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group 2. No statistically significant differ-

ence could be detected on comparing the

type of Hepatitis and any of the laboratory

findings detected in the studied patients

(Table 9).

On classifying patients according to

the degree of permanent impairment using

The American Medical Association

(AMA) Guides to evaluation of Permanent

impairment we finded that 56.06% of pa-

tients were considered to be of class I (0%-

14% impairment of whole body), 36.36%

of class II (15%-29% impairment of whole

body), 7.58% of class III (30%-49% im-

pairment of whole body) and none were of

class IV (50%-95% impairment of whole

body). On using The Australian Common-

wealth Employees' Rehabilitation and

Compensation Act we find that 62.12%

had (0%) impairment of whole body,

30.30% had (10%) impairment of whole

body, 3.03% had (20%) impairment of

whole body and 4.55% had (40%) impair-

ment of whole body. It appears that both

systems are significantly correlated

(r=0.56, P<.0001).

Most of patients classified as class I or

II are males (64.68% and 62.5%, respec-

tively) whereas 60% of patients classified

as class III were females. The mean age of

patients classified as class I was

41.27±10.12 years whereas it was

43.11±9.35 years for patients classified as

class II and 45±10.97 years for those clas-

sified as class III. The mean of present

work duration of patients classified as

class I was 12.84±9.66 years whereas it

was 14.79±8.9 years for patients classified

as class II and 17.8±1026 years for those

classified as class III. No statistically sig-

r= 0.56, p<0.0001 

Table (10) : Impairment Evaluation of the studied patients and a comparison between AMA and Australian

systems.

%

62.12

30.30

3.03

4.54

No.

41

20

2

3

Evaluation %

0 %

10 %

20 %

40 %

%

56.06

36.36

7.58

0

No.

37

24

5

0

Class

I

II

III

IV

AustralianAMA
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nificant relationships were detected be-

tween the class of AMA evaluation and

sex (χ2 =1.16 and P>0.05), age of the pa-

tients (F =0.54, P>0.5) or the work dura-

tion (F = 0.77, P>0.5).   

Discussion

Hepatitis B and C are both blood borne

viral diseases transmitted by the parenteral

route. Thus, healthcare workers, who per-

form exposure prone procedures, where in-

jury to the worker may result in exposure

of the patient's open tissues or blood, are

theoretically at increased risk of infection

with such viruses. However, it is contro-

versial whether healthcare workers have

an increased prevalence of hepatitis B or C

virus infection as a result of exposure to

patient's blood and body fluids (Thorburn

et al., 2001).

In the present work, the seroprevalence

of hepatitis markers (Anti-Hepatitis C anti-

bodies and Hepatitis B surface antigen)

was initially studied in all (n=958) workers

of four of Cairo University Hospitals. The

seropositivity of Anti-HCV was found to

be 10% of the total studied patients. This

rate is found to be higher than similar stud-

ies involving health care workers (HCWs)

in Egypt like that performed by Hindy and

Colleagues, in 1995) on dentists working

or studying at the Cairo University Faculty

of Oral and Dental Medicine. Their study

detected seropositivity of Anti-HCV in

1.4% of the studied patients. Fahim, in,

1995 reported anti-HCV seroprevalence of

6.7% in nurses working in the Liver Unit

of Cairo University Hospitals. Also Met-

waly, in, 1997 detected seropositivity rate

of 6.3% in nurses working in Cairo Uni-

Males

Females

Table (11): AMA Impairment evaluation in relation to various parameters of the patients personal history.

Statistical SignificanceImpairment evaluation (AMA)

24 (64.68)

13 (35.13)

III (n=5)

2 (40)

3 (60)

15 (62.50)

9 (37.50)
>0.05 (n.s.)

χ2

1.16

Parameter
pII (n=24)I (n=37)

Sex

Age

Work duration

Statistical SignificanceImpairment evaluation (AMA)

41.27±10.12

12.84±9.66

III (n=5)

45±10.97

17.8±1026

43.11±9.35

14.79±8.9

>0.05 (n.s.)

>0.05 (n.s.)

F

0.54

0.77

Parameter
pII (n=24)I (n=37)
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versity Hospitals (employed in wards with

greatest exposure to blood, like blood bank

and emergency units). However, the rate

of Anti-HCV seropositivity detected in the

present study was close to or even lower

than that detected in other studies involv-

ing the general population of Egypt (varied

widely from one study to another) It was

24.8% in blood donors in 24 of Egypt's 26

governorates (Arthur and colleagues,

1997), 24.3% in residents of a rural Egyp-

tian community in the Nile Delta (Abdel-

Aziz et al., 2000), 19% in healthy, HIV-

negative, pregnant women who delivered

spontaneously at the Alexandria Universi-

ty Hospital (Kassem et al., 2000, 14.5% of

urban blood donors and 15.5% of residents

in a rural area in Sinai (El-Gohary et al.,

1999) and 10% in people living in Gaza

strip (Shemer et al., 1999). 

The seropositivity of HBsAg was

found to be 0.93% of the total studied pa-

tients. The rate of HBsAg seropositivity

detected in the present study was close to

that detected by Metwaly, in , 1997 in Cai-

ro University Hospitals' nurses which was

3.3% and the difference between the two

may be explained by the fact that a higher

number of personnel were involved in the

present study ("958 patients") as compared

to Metwaly's (367 nurse). Our figure is

also close to the figures detected by stud-

ies involving some groups of the general

population e.g. HBsAg seropositivity was

1.6% in 740 Egyptian Nationals working

in the tourism industry (El-Sayed et al.,

1996) and was 2.2% of 500 non-vaccinated

children in Alexandria (Reda et al., 2003).

This also can be explained by the fact that

HCWs are more educated about exposure

prone procedures. However; it is expected

to be lower than that detected in patients

with chronic liver disease as reported by

Abdel-Baset et al., in 1999, how funded

HBsAg seropositivity of 12% in individu-

als with chronic liver disease. Also Zakaria

et al. (1993) reported that 43% of patients

with non-schistosomal chronic liver dis-

ease and 36% of patients with hepatocellu-

lar carcinoma were HBsAg carriers in their

series.

In the present study, it is noticed that

males represented about two-thirds of the

patients which is in agreement with the re-

sults of the National Health and Nutrition

Evaluation Surveys conducted in the USA

between 1991 and 1994 that demonstrated

higher incidence of Hepatitis C (Alter et

al., 1999) in males than in females.

On studying the past history of illness

of the studied patients, it was observed that

63.64% of patients were of rural origin,

48.48% previously worked as farmers,

63.64% had history of contact with water



Evaluation of Disability due to B & C Viral Hepatitis 19

canals and 43.94% had history of receiv-

ing anti-schistosomal treatment (tartar

emetic injections in 15.15% of patients

and oral therapy in 28.78%).

Among our patients the high percent-

age of patients positive for factors consid-

ered as risk factors of acquiring Bilharzia-

sis suggested a high percentage of

Bilharziasis and viral hepatitis co-

infection. This is in agreement with sever-

al studies that pointed out to this relation-

ship Abdel-Baset et al., in 1999, reported

association of anti-HCV and schistosomal

antibody seropositivity in 60% of patients

with chronic liver disease whereas associa-

tion of HBsAg and schistosomal antibody

seropositivity was detected in 10%  of pa-

tients. El Zayadi et al., in 1997, found that

30% of the  patients that were anti-HCV

seropositive were anti-schistosomal anti-

body positive. Khan et al., in 2004, detect-

ed that 17.9% of patients positive for bil-

harzia antibodies were also anti-HCV

positive. Gad and Colleagues, 2001 stud-

ied the association of hepatitis C virus co-

infection in patients with schistosomal liv-

er disease and found a high percentage of

co-infection (70% of patients positive for

bilharzia antibodies were also anti-HCV

positive) which was higher than that de-

tected in control volunteer blood donors.

The high prevalence of co-infection could

be due to HCV transmission during anti-

bilharzial parenteral therapy or due to de-

pressed cell mediated immunity associated

with schistosomal infection (El Zayadi et

al., 1997).

Established risk factors of acquiring

Hepatitis B and C virus infection other

than occupational exposure were identified

from taking the past history of the studied

patients and included; history of previous

operations (34.85% of the studied pa-

tients), blood transfusion (7.58%) and pa-

rentral anti-schistosomal therapy (15.15%).

These factors may be confounding in es-

tablishing a causal relationship between

occupational risk factors (exposure-prone

procedures) and acquiring viral hepatitis in

HCWs.  However, such confounding may

be considered of low importance due to the

fact that the percentage of patients who

were exposed to these risk factors (espe-

cially blood transfusion) in the present

work was low when compared with results

of other researchers who worked on the

identifying risk factors of acquiring viral

hepatitis such as El-Raziky, in 1995, who

identified history of blood transfusion in

32% of anti-HCV seropositive patients and

Altman et al., in 1999, who found history

of blood transfusion in 70% of patients

with chronic liver disease. 
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On reviewing the clinical features of

the studied patients, it appears that 40.9%

were asymptomatic and most of the com-

plaints in symptomatic patients were non

specific (easy fatigability, upper or lower

abdominal discomfort or pain) and on ex-

amination only 27.27% had hepatomegaly,

4.55% had splenomegaly whereas 71.21%

were apparently normal. These findings

agree with Sherolck and Dooley, in 1997,

who stated that the majority of cases of

chronic viral hepatitis may be asympto-

matic and are diagnosed during routine

blood screening. Fatigue is a major symp-

tom. Non specific symptoms, such as ano-

rexia and nausea often initially develop

and may be experienced frequently. Upper

abdominal discomfort and pain may occur

with activity. Mild hepatomegaly with or

without splenomegaly is present only in

one - half of the patients. 

On analyzing the results of abdominal

ultrasonography performed to the studied

patients, it was shown that approximately

82% of the studied patients had abnormal

hepatic echo pattern of whom 6% showed

echo pattern suggestive of Bilharziasis.

This means that about 76% of patients in-

cluded in this study showed abnormal he-

patic echo pattern that could be attributed

to chronic viral hepatitis. Thus it could be

concluded that ultrasonography could be

useful in predicting such disease. This is in

agreement with Zheng and colleagues,

(2003) who carried out a complex study

aiming to identify the value of ultrasonog-

raphy in the evaluation of liver fibrosis and

compensated liver cirrhosis in comparison

with serology and histology in 225 patients

with chronic viral hepatitis and compensat-

ed liver cirrhosis. The results showed that

hepatic parenchymal echo pattern, liver

surface and the wall thickness of gall-

bladder were valuable predictors for the fi-

brosis stage and showed a diagnostic accu-

racy of 74.5%, 46.8% and 62.5% in diag-

nosing mild, moderate and severe hepatic

fibrosis, respectively. Also Shen et al.,

(2005), conducted a prospective study on

324 chronic viral hepatitis patients to eval-

uate the validity of ultrasonography in

evaluating the severity of liver fibrosis in

these patients. The results showed that

changes in the liver surface and liver pa-

renchyma were correlated to the severity

of fibrosis and the degree of the inflamma-

tion seen in the liver biopsies.

Age, male sex and duration of infec-

tion were considered by Zakiem and Boy-

er, (2003) to correlate well with the pro-

gression of chronic viral hepatitis (and

hence the appearance of sonographic find-
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ings when taking the results of Zheng and

colleagues, (2003) and Shen et al., 2005 in

consideration). This may explain several

findings observed in the present. Statisti-

cally significant relationship was detected

on comparing the job place with abnormal

liver echo pattern (χ2= 7.38 and P <0.05)

in the studied patients with the lowest fre-

quency (68.75%) occurring in patients

from El-Manial Specialized Hospital. This

may be explained by that the mean age of

patients from El-Manial Specialized Hos-

pital (38.75±6.75) was significantly lower

than other hospitals included in the study

(F =3.14, P <0.05). Thus the presence of

less frequent sonographic findings (repre-

sentative of pathological changes) could

be expected. This also is in agreement with

Danta et al., (2002) who collected and ana-

lyzed demographic and clinical data from

2,986 patients with chronic HCV infection

and concluded that age alone is an impor-

tant predictor of hepatic fibrosis score in

patients with chronic hepatitis C and that

the risk of more severe hepatic fibrosis in-

creases significantly with increasing age.

No statistically significant relation was de-

tected on comparing the type of job with

abnormal hepatic echo pattern in the stud-

ied patients. This also may be explained

by the fact that the mean age of patients

working in different job types included in

this study was statistically insignificant

different (F =0.54, P >0.05). No statistical-

ly significant different was detected on

comparing the job duration with abnormal

hepatic echo pattern in the studied patients.

This is somewhat expected because the job

duration could not be considered as the du-

ration of disease which is the factor that is

actually related to the development of

pathological changes of chronic viral hepa-

titis (and consequently sonographic

change) as the onset of infection could be

at any point in the course of employment.

No statistically significant relation was de-

tected on comparing the type of Hepatitis

(HCV or HBV) with abnormal hepatic

echo pattern detected in the studied pa-

tients which could be explained by the fact

that there were no statistically significant

differences between those infected with

hepatitis C and those infected with hepati-

tis B when considering the age, male sex

and duration of infection.

Liver enzymes are good indicators of

liver tissue damage and being found in low

concentrations in tissues other than liver,

ALT is frequently considered specific for

hepatocellular injury (Amr, 1994). Howev-

er, in the present study, about 59% of the

investigated patients had normal serum

ALT and the rest (41%) had less than four

fold- elevated levels than normal. This
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comes in agreement with Villano et al.,

(1999), who found that 25% to 50% of pa-

tients who develop chronic hepatitis C

have persistently normal ALT values and

also is in agreement with Zakiem and Boy-

er, (2003) who stated that biochemical

tests are usually completely normal in pa-

tients with long standing non-replicative

Hepatitis B infection. 

The main purposes of this work were

to evaluate permanent impairment and dis-

ability that may result from chronic viral

hepatitis in the studied patients and to dis-

cuss different systems used worldwide for

such evaluation aiming to reach a conclu-

sion about which one of them could fit

most to be applied, as a whole at it is or af-

ter modification, in Egypt. There are three

systems designed for evaluating perma-

nent impairment resultant from hepatic

disease which are; the American Medical

Association (AMA) Guides to evaluation

of Permanent impairment, the Australian

Commonwealth Employees' Rehabilitation

and Compensation Act and the European

Parliament recommendations on a Europe-

an disability rating scale.

Liver biopsy is regarded as an impor-

tant parameter for evaluating the staging of

fibrosis and the degree of hepatic inflam-

mation in viral hepatitis and helping to

guide management and treatment. Howev-

er, the value of the liver biopsy has been

questioned because of the potential risks of

the procedure (being an invasive tech-

nique) and the concern of sampling error

(AASLD, 2004). 

The European rating scale depends ex-

clusively on performing a liver biopsy

which could be refused by many patients

in our country for the risk formerly men-

tioned and thus, in this study, we excluded

the use of such scale and decided to use

The AMA guides and The Australian

Commonwealth act for evaluating the de-

gree of permanent impairment in the stud-

ied patients being easier to apply and not

necessitating a liver biopsy. 

On applying the AMA guides, we con-

sidered the following:

• Seropositivity of Anti-HCV or Anti-

HBV (all patients) is considered to be an

objective evidence of persistent liver dis-

ease and all patients then (being suffering

from chronic viral hepatitis) are catego-

rized as Class I permanent impairment at

least.  

• The presence of diffusely increased

spackling or coarse hepatic echo pattern

was considered as an objective evidence of

chronic liver disease taking in considera-

tion the study of Zheng and colleagues,
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(2003), who concluded that "as the pro-

gresses of liver fibrosis reached to a cer-

tain degree, the liver pathological changes

would become obvious. The acoustic inter-

faces would increase and the acoustic im-

pedance between fibrotic tissue and other

hepatic tissues would become large. On ul-

trasonography, the echo pattern of liver pa-

renchyma would become coarse and echo-

genic". 

• patients having such sonographic cri-

teria are categorized as Class II permanent

impairment.

• The presence of coarse hepatic echo

pattern associated with portal vein dilata-

tion or splenomegaly were considered as

an objective evidence of chronic progres-

sive liver disease taking in consideration

the study of Zheng and colleagues, (2003),

who found that portal vein diameter and

longitudinal diameter of the spleen were

significantly related to the degree of fibro-

sis. 

• patients having such sonographic cri-

teria or having history of jaundice, ascites,

or bleeding esophageal or gastric varices

within the past year were categorized as

Class III permanent impairment.

As regard to permanent impairment

evaluation of the studied patients, the re-

sults of our study showed that the AMA

and the Australian evaluation systems

proved to be significantly correlated

(r=0.56, P<0.0001). Most of patients were

evaluated as having mild permanent im-

pairment (56.06% of patients classified as

Class I (0-14% impairment of the whole

person) according to AMA guides and

62.12% as having 0% impairment of the

whole person according to Australian Act)

and a fewer number of patients were evalu-

ated as having moderate permanent impair-

ment (36.36% of patients classified as

Class II (15-29% impairment of the whole

person) according to AMA guides and

30.30% as having 10% impairment of the

whole person according to Australian Act).

This may be explained by the observation

that the mean age of all patients was about

42 years which is considered by many au-

thors as an age associated with mild seque-

lae of chronic viral hepatitis. Zakiem and

Boyer, 2003 stated that progression of fi-

brosis in chronic viral hepatitis is markedly

affected by increasing age so that it is min-

imal or even nil before the age of forty and

escalates considerably after the age of six-

ty. This relationship is supported by the

fact of increasing mean age of patients

with increasing class of impairment

(41.27±10.12 years for class I, 43.11±9.35

years for class II and 45±10.97 years for

class III AMA evaluation) in spite of the
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absence of statistically significant differ-

ences in such relation which could be ex-

plained by the fewer number of patients in-

cluded in this study when compared to that

included in other studies which document-

ed such relation.

Another factor that may contribute to

the longer number of patients with mild

impairment is the mean of the duration of

employment which was about 14 years, a

figure that (in spite of the lack of correla-

tion between such factor and the duration

of the disease) means that the duration

from the onset of infection to that of evalu-

ation is maximally 14 years which is con-

sidered to be associated with moderate in-

cidence of developing cirrhosis and long

term complications of chronic viral hepati-

tis (especially hepatitis C) by many au-

thors. EASL, (1999), stated that the rate of

progression of patients with chronic hepa-

titis C to cirrhosis is usually slow, with 20

or more years elapsing between infection

and the development of serious complica-

tions. This relationship is supported by the

increasing mean duration of employment

of patients with increasing class of impair-

ment (12.84±9.66 years for class I,

14.79±8.9 years for class II and 17.8±1026

years for class III AMA evaluation) in

spite of the absence of statistically signifi-

cant differences in such relation which

could be explained by the fewer number of

patients included in this study when com-

pared to that included in other studies

which documented such relation.

Conclusion and Recommendations

The study concludes:

1. Most of workers involved in this

study are rated to have mild permanent im-

pairment possibly due to the low mean age

and duration of infection. The AMA and

Australian evaluation systems are strongly

correlated and any one of them could be

applied as it is or after modification in

Egypt for evaluation of permanent impair-

ment resultant from liver disease. 

2. Ultrasonography is of great impor-

tance for screening and diagnosing liver

disease in general and viral hepatitis in

particular a being non-invasive technique

of good accuracy (82% of the patients

showed abnormal hepatic echo pattern

when 71.21% were apparently normal dur-

ing physical examination). ALT level ele-

vation alone is not a good indicator of viral

hepatitis as it was detected in only 40.91%

of patients which is low when compared to

the results of abdominal ultrasonography.

The prevalence rates of HCV and HBV de-

tected among patients included in this

study are similar or close to those detected

by other studies involving the general pop-
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ulation denoting that, in spite of the theo-

retical increased risk (being more exposed

to needle-stick injuries, blood and other

sources of infection), there is no actual

higher risk of acquiring such infections

among health care workers (HCWs). This

may be due to the fact that HCWs are

more educated about exposure, prone pro-

cedures than the general population.

The study recommends the following:

1. The Egyptian system for evaluating

permanent impairment resultant from liver

disease (including viral hepatitis) should

be modified to include more definite and

specific criteria possibly with the use of

the AMA system or Australian system

guidance and in case of medical arbitra-

tion, the European system could be adopt-

ed (being dependant on liver biopsy) for

accurate objective judgment. Further study

of permanent impairment evaluation sys-

tems adopted by other countries (especial-

ly developing nations like India, South Af-

rica ...etc.) may be needed to come out

with a system that will best suit the Egyp-

tian situation.

2. Pre-employment examination of

health care workers should be done and

should include hepatitis markers so as to

distinguish cases of occupational viral hep-

atitis from other non-occupational cases.

All health care workers at CUHs should be

examined periodically with the perfor-

mance of abdominal ultrasonography for

early detection of cases of viral hepatitis.

Follow-up of patients involved in this

study should be done and they should be

properly managed and compensated for

their impairment.

3. An ambitious plan should be adopt-

ed to apply more strict measures to reduce

the risk of blood born infections and to ed-

ucate health care workers at CUHs about

routes of transmission, dangers and seque-

lae of viral hepatitis.
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