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Enteric fever: do elevated liver enzymes influence outcome?
Enteric fever is frequently associated with abnormal
liver function tests [1,2], and can mimic other infections such
as malaria and amoebiasis. Severe hepatic involvement with
clinical features of acute hepatitis (i.e. typhoid hepatitis) is
rare. We sought to compare the clinical and laboratory
features and outcome of patients with enteric fever with and
without biochemical liver abnormalities.
From January 1995 to December 2003, 108 patients
with blood culture positive enteric fever and in whom liver
function tests were also available were identified. Data
extracted from in-patient records included history and
physical examination, and laboratory tests including
complete blood counts, serum creatinine, malaria blood
smear, blood culture, hepatitis A virus IgM antibody,
hepatitis B surface antigen (HBsAg), hepatitis B core IgM,
anti-HCV antibody, hepatitis E virus antibody, and liver
function tests including bilirubin, alanine aminotransferase
(ALT), and alkaline phosphatase. Other causes of hepatitis
such as alcohol, medications, malaria, and viral hepatitis
were excluded.
Of 663 patients identified over the 8-year study period
with blood cultures positive for either Salmonella typhi or
S. paratyphi, 108 had at least one set of serum liver function
tests. Seventy two (67%) patients had elevation of at least
one liver-associated enzyme; 46 (64%) were males and
the mean (± SD) patient age was 30 ± 13.4 years. Clinical
and laboratory features and outcomes are summarised in
the Table1 . Clinical features did not differ between groups.

Elevation in serum liver associated enzymes is
common and have been previously reported in 50–100%
of patients with enteric fever [1, 2]. Our study found a
similarly high incidence of liver dysfunction (67%), and
we confirmed that, in most instances, the serum bilirubin
is normal and there are only modest increases in the levels
of serum transaminases and alkaline phosphatase. There
were no differences in the incidence of complications,
length of hospitalisation, or eventual outcome in the two
groups of patients.
In contrast, the occurrence of typhoid hepatitis is
rare, associated with clinical jaundice and conjugated
hyperbilirubinemia [2–5], clinically indistinguishable from
acute viral hepatitis [3,4], and may have a mortality rate as
high as 20% [5]. There were only four patients with clinical
jaundice, suggesting that typhoid hepatitis is rare in our
series. Both uncomplicated enteric fever and typhoid
hepatitis respond well to timely and appropriate antibiotic
therapy and have a good prognosis [2,4,5].
In summary, modest liver enzyme elevations can be
expected in patients with enteric fever, and can easily be
distinguished from acute viral hepatitis. The occurrence
of mildly to moderately elevated liver associated enzymes
is not associated with any difference in disease morbidity,
mortality, or hospital stay compared to patients with enteric
fever and normal liver biochemistries.

Table 1. Haematologic and biochemical values in patients with Salmonella bacteraemia, with and without hepatitis

Variable

With hepatitis
n = 72 (%)

Physical examination
Constipation
Bradycardia
Abdominal tenderness
Jaundice
Hepatomegaly
Splenomegaly
Laboratory*
Haemoglobin (gm/dL)
Serum sodium (mmol/L)
Serum potassium (mmol/L)
Total bilirubin (mg/dL)
Alanine aminotransferase (IU)
Alkaline phosphatase (IU)

7
11
22
2
10
2

(10%)
(15%)
(31%)
(3%)
(14%)
(3%)

12.5± 2.21
136 ± 8
3.8 ± 0.8
1.33 ± 1.6
95 ± 33
145 ± 25

Outcomes
Abdominal complication +
Recovery
Death
Hospital stay (days)

0
71 (99%)
01 (1%)
5 ± 1.5

Without hepatitis
n = 36 (%)

2
4
12
2
4
1

p-value

(6%)
(11%)
(33%)
(6%)
(11%)
(3%)

0.721
0.764
0.948
0.853
0.917
0.536

12.6 ± 1.70
133 ± 5
4.1 ± 0.3
0.60 ± 0.19
33 ± 11
67 ± 15

0.100
0.110
0.900
0.160
0.001
0.001

0
36 (100%)
00 (0%)
4.6 ± 1.6

—
—
—
0.204

* Mean ± SD, + intestinal perforation or peritonitis.
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To the Editors:

Variations in the presentation of sickle cell β thalassaemia–a report of
two cases
Introduction
‘Sickle cell disease’ encompasses a range of
haemoglobinopathies, which result in the formation of sickle
haemoglobin (HbS) due to the inheritance of a sickle
haemoglobin gene (βs). It includes sickle cell anaemia (βsβs),
sickle cell trait (ββs) and the many compound heterozygous
states of βs [1].Sickle β thalassaemia is one such condition.
It results from the co-inheritance of a βs gene from one
parent and a β thalassaemia gene from the other.
This disease runs a variable clinical course. At one
end of the spectrum is a crippling haemolytic anaemia, with
severe exacerbations, and at the other end is a mild disorder,
often found by chance [2,4]. The reasons for these remarkable
differences in phenotypic expression are only partly
understood. They include the level of fetal haemoglobin
(HbF), co-inheritance of α thalassaemia and other genetic
variants, climate, and probably of most importance,
socioeconomic factors such as the availability of early
treatment for infections [3]. We report two cases of sickle β
thalassaemia with very different phenotypes.
The first patient is a 22-year old girl from Akkaraipattu
who presented with episodes of severe bone pain and
jaundice since childhood. She was pale, mildly icteric and
had moderate splenomegaly. Her parents and only sibling
were well. A diagnosis of sickle β+ thalassaemia was made
following high performance liquid chromatography (HPLC).
A family screen showed her mother and sister to have sickle
cell trait, and her father a β thalassaemia trait. The patient
continues to suffer from recurrent episodes of painful crisis.
The second patient is an 8-year old girl from
Ambalanthota who presented with an episode of severe
leg pain. She had moderate splenomegaly. Her parents and
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sibling were well. She too was confirmed as having sickle
β+ thalassaemia. Family screening revealed her mother and
brother to have sickle cell trait, and her father a β thalasaemia
trait. Two years after diagnosis, she remains without any
significant vaso-occlusive symptoms.

Discussion
The two patients had very different clinical courses
in spite of having the same diagnosis. Both patients had
very similar haematological indices (Table 1). Neither
required blood transfusion. Why then the difference in the
clinical course? A closer look at their genetic make up may
have shed some light. However, we feel that a more tangible
explanation is available. The only significant difference
between the two patients was their socioeconomic status.
Table 1. Red cell indices and haemoglobin quantification
results of the two patients

Patient 1
Red cell indices
Hb(g/dL)
RBC(x1012/L)
MCV(fL)
MCH(pg)
MCHC(g/dL)
RDW(%)
Hb quantification
HbA (%)
HbA2 ( %)
HbF (%)
HbS (%)

Patient 2

8.1(Low)
3.56
71.2
22.6
31.8
18.8

8.9 (Low)
4.3
64.7
20.7
32.0
20.2

4.4
8.1
21.1
63.5

4.5
7.6
17.7
68.4
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