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Abstract

Salmonella typhi has been reported to cause hepatic involvement. We studied nine patients with
positive blood cultures in order to identify characteristic features of typhoid hepatitis which may help
in early diagnosis. Patients who had an illness resembling enteric fever but negative cultures for
Salmonella typhi were excluded.

No specific 0linical features were found consistently and liver function tests were widely variable.
Other biochemical abnormalities occurred due to vomiting and renal involvement. Liver biopsy showed
focal hepatocellular necrosis and non specific inflammation. Although most responded to conventional
antibiotics, it was generally a delayed response.

It is recommended that patients with fever greater than 38.5°C and liver abnormalities should undergo
blood, urine, stool and/or bone marrow cultures. Liver biopsy may help to differentiate typhoid
hepatitis from acute viral hepatitis (JPMA 40: 4, 1990).

INTRODUCTION

Enteric group of fevers is common in Pakistan'. Typhoid fever affects most of the body systems and
simulates many infectious diseases. The classical step-ladder fever, relative bradycardia and

leukopenia® are not as frequent now as previously reported. The atypical features of typhoid fever are
P

being increasingly noted>*,

When typhoid fever involves the liver, the picture may resemble viral, malarial and amoebic hepatitis:
all of which are common diseases in this region. It is important to differentiate between them as the
treatment differs. A profile of nine patients with typhoid fever and hepatic involvement is being

reported here to help identify characteristic features contributing to early diagnosis.

MATERIAL AND METHODS

Patients with blood culture positive typhoid fever who underwent evaluation of liver function tests and
showed abnormalities in the history or laboratory tests, were selected for reporting. Patients with an
illness resembling typhoid fever clinically, and/or positive Widal test but negative blood, urine and
stool cultures for Salmonella typhi were excluded.

A detailed history was obtained and physical examination was carried out bn admission and laboratory
tests were performed.

RESULTS

Eight patients with positive cultures and liver abnormalities were seen over a period of fifteen months
(October 1987-December 1988) at the Shaikh Zayed Hospital, Labore, in the Department of
Gastroenterology. One patient (No.9) was seen on reference from another hospital.

The symptoms, physical signs, haematological values, liver function tests, and other biochemical tests
are shown in tables I-IV.



Ages ranged between 12 and 32 years (mean age 22 years). The only common features were non-
specific symptoms like fever, vomiting and abdominal pain (Table I).
TABLE L. Sy mploms.

Patients 1 2 3 4 5 6 7 8 9
Age/sex M 2M 2F 18M 28M 12F 29M 24M 13F
Fever Onset Gradual Rapid Gradual Gradual Rapid Gradual Rapid Gradual Rapid
Duration (days) 24 4 30 7 12 20 1 14 4
Type Conti- Conti- Conti- Conti- Conti- Conti- Conti- Remit- Conti-
NUOuUS NUOUS MNUOUS NUOUS NUOUS nNuOuS nuous  tent  nuous
History of relapse + - + - - + - - .
Scleral icterus + + - + - - - - -
Anorexia - + - - + + + + +
Vomiting + + + + + + + + -
Loose motions + + - - + - + + +
Abdominal pain + + + s + - - -
Sore throat + + - - - + - - -
Headache + - - - + + - -
Other features Epistaxis Haemat- melena -
history of emesis
recurrent (Mallory-
jaundice Weiss
syndrome)

————

Relative bradycardia, scieral icterus, hepatomegaly and splenomegaly were not regular features (Table
10).
TABLE IL. Physical signs.

Patient no. 1 2 3 4 5 6 7 8 9
Pulse (per minute) 80 100 110 100 86 130 70 120 120
Temperature (°C) 38 39 385 38 384 405 395 405 39
Pallor + + + + - + + - -
Scleral icterus + + - + - + + - +
Hepatomegaly + + + + - + - + +
Liver tenderness + - - - - - - - -
Splenomegaly - + + + - + - +
Ultrasound abdomen Hepato Hepato- Not done Hepato- Eenlarged Hepato- Normal - Hepato- H:patc-

megaly megaly spleno-  liver; spleno- spleno- spleno-

megaly thickened megaly megaly megaly
wall of gall
bladder

*Recorded at the time of admission.

Most patients became anaemic during the course of their illness; ESR fluctuated from normal to
veryhigh (Table III), leukopenia was seen in only two patients, thrombocytopenia in two and raild
abnormalities of prothrombin time were noted.

Hyponatremia was a feature in all patients. Serum potassium was found to be low or at lower limit of
normal (Table III). These biochemical changes were attributed to vomiting seen in all patients. Two
patients developed renal failure which reverted to normal after recovering from the illness. Most
patients had proteinuria and hematuna, regardless of development of renal failure (Table III).



TABLEIIL Lalrurulﬂ fealures.

= —— e EE———— -

Tests b Mean values
Haemoglobin® ESR* Total leukocyte Platelets  Prothrombin time
(g/dl) (mm after 1 hour) count® (cells per  (per cubic (second)
microlitre) mim)
Haematoloj 83-119 20-83 5597 176000 14
Sp.gr: Protein WBC RBC Granular casts
(g1) (per high power ficld)
Urinalysis 1029 0.78 6 8 1
Biochenmisty Serum sodium Serum potassium  Serum chloride BUN Serum creatinine
(mmol per liter) (mmol per liter) (mmol per liter) (mg/dL) (mg/dL)
131 % 36 21 25 23
Median Values
TO TH AO AH BO BH
Widal Test 1:80 1:320 1:20 1:20 120 1:20

*Mean of lowest and highest values du ri rE hospital admission.

The picture of liver function tests was widely variable. Some patients showed normal serum bilirubin
whereas in others it was more than 20 mg/dl. Generally, the illness was more severe when there was
hyperbilirubinemia. The levels of alkaline phosphatase also varied widelybut did not correlate with the
degree of hyperbilirubinemia. The levels of SGPT and SGOT ranged from normal to about 300 1U/1
and these did not correlate with the severity of disease, degree of hyperbilirubinemia or the levels of
alkaline phosphatase (Table 1V).
TABLE IV. Liver funclion fests.* _
Patients Total serum Conjugated  Alkaline SGPT SGOT Total serum Serum
Bilirubin Bilirubin  Phosphatase (U/L) (U/L)  protein Albumin
(mg/dl) (mg/dl) (Xupperlimit Normal Normal  (g/dl) (g/dl)
of normal) upto40 upto40

1 1.6-4.6 0.7-15 1.4-2.0 77-163  90-29% 5.7 25

2 39-218 2.7-155 1.0-2.0 12-46  114-301 5.7-65 2.7-35
3 0.4-09 0.2-0.5 2.2-60 3M4-126 126-163 69-70 2.3-29
4 04-2.2 0.2 1.0 19-89 45 6.2-8.1 3.74.0
5 1.1-18 0.8 1.5-2.7 90-252  87-140 - -

6 5.3-6.0 28 3.7 3 - 6.4 37

7 4.2-208 38-12.0 2.7-33 109-114 - 62-80 3.6-3.7
8 0.3 0.2 1.0 55-70 72-93 6.3 34

9 24-108 1.6-8.6 29-4.1 79-128 - -

Ranges from lowest to highest values during hospital admission.

Serum albumen was frequentlyfound to be in the lower range.

Widal test became positive in all patients. S. typhi (TH) titers were more sensitive than S. typhi (TO)
(Table IIT). All patients had positive blood cultures for Salmonella typhi and one grew Salmonella
paratyphi B as well.

Four patients underwent liver biopsy which showed normal lobular architecture and liver cell plates,



fatty change, bile stasis, bile plugs, mononuclear infiltrate in portal tracts, foci of hepatic inflammation
and necrosis, Kupifer cell hyperplasia and acidophil bodies.
In addition, urine cultures were done in four patients: all were negative and stool culture in one case
was also negative for salmonella typhi. Only one patient out of nine had liver biopsy culture and
another had bone marrow cultures done: both were positive for salmonella typhi.
The total duration of illness ranged from 16 to 47 days (mean 31 days). Most patients required
hospitalization for more than two weeks. A delay response to therapy for ten days or more was seen in
most patients (Table V).

TABLE V. Response lo trealmentL

Patients Durationof  Antibiotic' Dose  Totalamount Response  Total  Hospital
fever before (perday) ofantibiotic offever durationof stay
antibiotic given till (days) fever(days) (days)
(days) response or
discontinual
| 31 Amoxycillin ~ d4g I7lg  NR*S 47T 3
Chloramphenicol 2g 20g R°10
Cotrimoxazole 1.92g 7.68g R4
2 5 Chloramphenicol 1.5g 33g R16 25 26
3 30 Chloramphenicol 2g g R12 45 2]
4 10 Amoxycillin 2g 8g NR4 24 25
Chloramphenicol
for first 7 days 4g
for next 4 days 2g 40g R10
3 12 Chloramphenicol 18 22
for first 2 days 4g
for next 2 days 2g 12g NR4
Cefotaxime 3 12g R4
Ofloxacin 400mg 1.2g R3
Aztreonam 2g 4g R2
6 22 Amoxycillin 1.5g 9g R6 28 13
7 4 Amaoxycillin 3g 16g NR10 16 12
8 14 Chloramphenicol 4g 213 RS 19 12
9 4  Chloramphenicol  2g 21g NR12 9 19
Amoxyc:llin 2g 4g NR2
Cotrimoxazole 1.92g 9.5g NRS J
Rociphen 2g 8g R4
Ofloxacin 400mg 400mg Rl
Dexamethasone 18mg 36 R2

*NR = NORESPONSE

**R = RESPONSE
One patient had S. typhi resistant to chioramphenicol, amoxycillin and cotrimoxazole (Patient 5).
Patient No.7 had not responded after 10 days of therapy and left against medical advice.
Large doses of antibiotics did not seem to produce a rapid response (Table V) but one patient (No.9)
responded within two days of initiating dexamethasone therapy. Those who responded to
chioramphenicol usually did so after more than 20 grams had been given. In all patients icterus and
liver function abnormalities returned to normal as fever subsided.

DISCUSSION



Typhoid fever involving the liver may have no features of hepatic involvement or may manifest as
icterus, hepatomegaly, abnormal liver function tests and abnormal liver histology. The reported
incidence of different liver abnormalities in typhoid fever varies widely (Table VI).

The effect of typhoid fever on pre-existing liver disease is unknown. Except one patient who had a
questionable history of recurrent jaundice, none of our patients had any history suggestive of past liver
disease.

Numerous factors may predispose patients to hepaticinjuryin typhoid fever. Patients suffering from

anaemia, malnutrition and poor health may have liver involvement and a more severe disease'2.

Although most of our patients belonged to the lower and middle class, none of them was

apparentlymalnourished. All 7 cases with jaundice reported by Gupta et al* had gut perforation and
septic peritonitis, and jaundice was ascribed to ascending cholangitis. Although it was frequently
suspected, none of our patients had proven gut perforation. It is perhaps due to the reason that most of
our patients were not exposed to corticosteroid therapy unlike the patients reported by Gupta et al.

Three out of four patients with jaundice reported by Wicks et al® had haemolytic jaundice; two had
G6PD deficiency and renal failure and one had hemolysis without renal failure. Only one of our
patients showed evidence of haemolysis. G6PD level was not estimated.

The mechanism of hepatic damage is obscure. Although the incubation period and severity of disease

are known to be related to the infecting dose of the organisms 13,14 it is not known whether the

occurrence of hepatitis is related to the infecting dose, virulence of (he organism, or susceptibility of
the host. Hepatitis early in the disease indicates severity; its development during the period of

defervescence has been suggested as a sequel to intestinal ulceration’. Other possible factors leading to
hepatic injury in typhoid fever include endotoxic damage to hepatocytes, endotoxin induced

consumptive coagulopathy33,36, localized DIC and arteritis'*. Cholalngitis4 and direct tissue invasion
by salmonella typhi may be another reason. The role of endotoxins in the production of illness in

typhoid has been speculative!”.
Immune complexes have been shown in typhoid fever and significantly more frequently in those

patients with complications including hepatitislg. The same studyalso showed consumption of
complement suggested by a high ratio of antitrypsin to C3.
A reduced number of helper T cells and increased number of suppressor T cells was shown during the

second week in patients with complicated typhoid fever!®. Recovery from the illness to normal was
correlated with the development of cell mediated immune response.
Case reports of typhoid fever with hepatitis have shown other associated abnormalities like

21,22 thrombocytopeniazz, haemolyticuraemic syndrome%, haCMolysis6’l6, consumptive

nephritis
coagulopathyls and a haemorrhagic slate due to liver dysfunction and clotting factor deficiencr?*. Most
of our patients had urinary abnormalities like proteinuria, haematuria, pyuria, and granular casts,
indicating some degree of nephritis. One patient developed the hacmolytic-uraernic syndrome. Sig-
nificant thrombocytopenia was seen in only one patient: no other significant clotting abnormalities

were encountered.

Two patients of typhoid fever with non-A non-B hepatitis reported by Caredda et al®> were probably
cases of typhoid hepatitis. A liver biopsy which could have differentiated the diffuse picture of acute
viral hepatitis from the focal changes of typhoid hepatitis was not done in these patients. Thus many
cases of typhoid hepatitis may be mislabelled as non-A and non-B hepatitis and a treatable cause
ofjaundicc maybe missed.

This marks the importance of performing liver biopsy in such patients to differentiate between viral
hepatitis and typhoid hepatitis. Although features of hepaticinvolvernent in typhoid hepatitis are
variable, it is important to further investigate for liver abscess, cirrhosis and viral hepatitis as these
diseases are commonly encountered in this patient population.



In summary this study shows that the clinical features of typhoid hepatitis are extremely variable. Liver
function tests show no typical features. There should be a high index of suspicion of typhoid hepatitis
in patients with fever greater than 38.5°C and liver abnormalities. Such cases should undergo blood,
urine, stool and bone marrow cultures. Liver biopsy may help in differentiating it from non-A and non-
B hepatitis.

Prospective studies are indicated to determine its incidence and the factors leading to liver damage in
typhoid fever. Moreover the contribution of typhoid hepatitis to the number of cases labelled as non-A
non-B hepatitis in this region should be determined.
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