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Abstract
Typhoid fever is a systemic infection caused by Salmonella enterica serotype Typhi as the result of ingestion 
of contaminated food (fecal-oral). It is a public health problem, especially in developing countries where it is 
very prevalent and where it is related to poor sanitation. Hepatitis occurs in 1% to 26% of patients with typhoid, 
so typhoid fever should be suspected when jaundice, fever and hepatitis coexist. Nevertheless, it is difficult 
to distinguish it from hepatotropic hepatitis virus. The key to diagnosis is that fever disappears in these viral 
infections while the patient still has jaundice. Final diagnosis requires the isolation of salmonella through blood 
and/or cultures, but most importantly cultures of bone marrow which have the highest diagnostic yield.

Keywords
Hepatitis, salmonella, enteric fever.

Review articles

INTRODUCTION

There are slight variations in the liver function profile in 
21% to 60% of cases of patients with typhoid fever (1). 
However, acute hepatitis does not occur very frequently 
and has only been reported in 1% to 26% of patients (1-3). 
When present, it is a frequent cause of recurrence of the 
disease (2, 4). Although clinical manifestations of hepatitis 
are indistinguishable from viral hepatitis due to hepatotro-
pic viruses (A, B, C, D, E), the diagnosis may be suspected 
when a patient has fever, jaundice, and hepatitis (increased 
transaminases) simultaneously. When jaundice appears 
in patients with hepatitis due to those viruses, the general 
symptoms including fever disappear (2,4-6). In such cases, 
we must also rule out other causes such as yellow fever, 
dengue, chickenpox, and malaria (2, 6). In addition to the 
coexistence of fever with jaundice and hepatitis, the cha-
racteristics of typhoid fever per se are key to the diagnosis. 
Definitive diagnosis requires isolating the microbes from 
cultures, and bone marrow culture is the key test (2, 4, 5).

Hepatic compromise by Salmonella was first described 
in 1889 by William Osler when he reported eight cases of 
hepatomegaly and jaundice in 1,500 patients with enteric 
fever (2). This liver compromise secondary to Salmonella 
infection is known as hepatitis due to Salmonella or typhoid 
hepatitis. In the stage of Salmonella infection, hepatitis is 
an entity with good prognosis if antibiotic therapy is ini-
tiated promptly. Otherwise, mortality can reach 20% when 
treatment in patients with severe manifestations such as 
intestinal perforation and hemorrhaging is delayed (1, 2, 
7). Liver compromise occurs more frequently in patients 
with previous immunosuppression, and it is 15 to 100 
times more common in patients with HIV (2, 7). Hence 
the importance of early diagnosis of this extra-intestinal 
manifestation in a patient with enteric fever (2).

Epidemiology and Impact

Enteric fever or typhoid fever is a systemic disease that 
occurs as a result of eating food contaminated by Salmonella 
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typhi or paratiphy (2). Given that it is transmitted by the 
fecal-oral route, this condition is recognized as an impor-
tant public health problem in tropical countries and in 
developing countries (3). It affects approximately 12 to 
33 million people worldwide. In Colombia, an incidence 
of 0.22 cases per 100,000 people was reported for 2011. 
This is a low level of incidence which is probably related to 
underreporting of cases (8). About 500 cases are reported 
annually in the US with a mortality rate of up to 32% in its 
severe presentation (7).

Due to multi-organ compromise, Typhi S. infection has 
various clinical manifestations, hence it has been recognized 
as the great “simulator”. The most common manifestations 
are gastrointestinal, however, extra-intestinal manifestations, 
which develop as secondary complications from infection 
by salmonella, account for 10% to 15% of cases (4, 9). They 
include bleeding, gastrointestinal perforation, typhoid 
encephalopathy (3-5%), hepatitis with or without cholesta-
sis (26%), which may have a fulminant course (less than 5%) 
and are often associated to co-infection by hepatitis A and E 
(10-12), and hematological compromise (7, 10).

Pathophysiology

Typhi Salmonella is a gram negative bacillus, part of the 
enterobacteriaceae family and can be enteric or Bongori 
(13). It is a facultative anaerobic bacterium that does not 
form spores (5, 13). Within its structure it has O9 and O12 
lipopolysaccharide antigens, flagellar Hd protein antigen, 
and Vi capsular polysaccharide antigen that confers its 
virological ability and that has been linked to the severity 
of liver compromise (2, 4).

Extra-intestinal compromise because of salmonella 
depends on the size of the inoculum, the virulence of the 

serotype, the host immune response, and the presence of 
local protective factors (7). The size of inoculum deter-
mines the length of the incubation period and the onset 
of bacteremia, which is the actual cause of extra-intestinal 
infections. However, the specific amount of inoculum nee-
ded to cause an extra-intestinal compromise is not known 
(2, 7, 14). Virulence depends on the ability of the microor-
ganism to invade reticule endothelial cells of organs at 
distance, the release of endotoxins, and the production of 
invasin, a protein necessary for phagocytic cells to recog-
nize bacteria (7, 15).

Once the microorganism is ingested, two mechanisms 
that allow it to survive gastric acid are activated (7, 16). 
The first is an inducible system of pH homeostasis that is 
activated when pH falls below 4.0. The second involves the 
synthesis of acid shock proteins that allow it to survive at 
a pH of 3.3 (7, 16). When they reach the small intestine, 
the bacteria are internalized by the M cells of Peyer’s pat-
ches and are then transported to the intestinal lymphoid 
tissue. From there, they spread through the blood (4).  
Hematogenic spread allows bacterial migration to be 
recognized by the macrophage system of distant organs 
where it can survive and multiply for a period of 7 to14 
days. Then, the phase of bacteremia occurs and results in 
secondary compromise of organs such as the liver, spleen, 
bone marrow and gallbladder (2, 4). The latter site is the 
reservoir of asymptomatic carriers in up to 5% of patients 
(7, 17). This situation is facilitated by the production of 
gallstones that allow the attachment of an exopolysaccha-
ride covering to the microorganism which forms a bio-
film whose function is to protect the bacterial structures 
from the action of circulating antimicrobials (Figure 1) 
(17). The mechanisms involved in hepatic damage are not 
clearly understood, but it is understood that it can be cau-
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Figure 1. Pathophysiology of salmonella infection. A) Activation of two mechanisms for resistance to gastric acid. B) Internalization of bacterial by 
microfold cells, extraintestinal migration through the blood to major organs including the liver, gall bladder (reservoir) and spleen.
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sed directly by invasion of microorganisms or by immune 
damage associated with endotoxemia (2, 4, 14). The host’s 
immune response is also a determining factor of the patho-
genesis and severity of organ dysfunction secondary to 
infection by salmonella (4, 7, 15). The subsequent release 
of pro-inflammatory cytokines by macrophages is respon-
sible for the symptomatic phase of typhoid fever (4, 7, 15).

Clinical manifestations

Clinical manifestations of hepatitis due to salmonella are 
similar to those found in enteric fever, however, jaundice 
may be an important marker for the diagnosis of secondary 
liver compromise (2, 3, 7). Jaundice is found approxima-
tely in 12.2% of patients (3). It generally occurs at the 
beginning of symptoms during the first week of the fever, 
and it resolves itself with the clinical picture. That is diffe-
rent from viral hepatitis in which fever disappears when 
jaundice occurs, or in other words, prodromal symptoms 
disappear with jaundice (2, 13, 18, 19). Hepatomegaly is 
found in all patients with hepatitis due to salmonella (18-
20). Patients may also present splenomegaly. These organ 
enlargements may be evident on physical examination or 
by abdominal ultrasound (20). In addition to systemic 
manifestations such as myocarditis, kidney failure, blee-
ding disorders, and skin disorders such as skin rash (30%), 
which are manifestations that can support the diagnosis (7, 
9, 15, 17), it is also common to find bradycardia, despite 
the fever, and this situation is a classic feature of the entity 
(1, 2, 4, 7). Neuropsychiatric manifestations occur in 10% 
to 40% of cases and are important and disabling complica-
tions since they are associated with severity in the clinical 
presentation. They include delirium, stupor, coma, menin-
gitis due to typhoid fever, encephalitis, Guillain Barre syn-
drome, psychosis, mania and apathy. These manifestations 
can be confused with hepatic encephalopathy, however, the 
presence of asterixis allows differential diagnosis (2, 4, 7).

DIAGNOSIS

Biochemical alterations

All patients with hepatitis due to salmonella show altera-
tions in liver function (1-3). Elevated levels of transami-
nase are found in up to 94% of cases and can reach levels 
that are ​​between three and five times the upper limit (2). 
Unlike viral hepatitis in which values ​​can exceed 1,000 IU, 
in hepatitis due to salmonella values are​​ under 300 IU (2). 
Another common finding is hyperbilirubinemia which is 
usually in the range of 2 mg/dl to 6 mg/dl, although it may 
reach 10 mg/dl to 16 mg/dl with a predominance of direct 
bilirubin (1, 2, 7). Alkaline phosphatase may be normal or 

slightly elevated, although there have been reports of cho-
lestatic hepatitis (10). 

Thrombocytopenia occurs in up to 25% of patients (1, 
2, 7). An  ALT/LDH ratio of less than 4 may be a useful 
indicator for differentiating hepatitis due to salmonella 
from viral hepatitis in which the ratio is greater than five (1, 
2). In viral hepatitis, there is an ALT peak, higher bilirubin 
elevation, and slight elevation of LDH. This is in contrast 
to hepatitis due to salmonella in which elevated LDH pre-
dominates and levels of transaminases and bilirubin are 
elevated to lesser extents (1, 2). Leucopenia, anemia, and 
thrombocytopenia can be found in the CBC but are less 
common in viral hepatitis (9).  

Diagnostic methods

Since the symptoms that occur in hepatitis due to salmone-
lla are nonspecific, the clinical picture may be indistinguis-
hable from other causes of jaundice and fever. The most 
common entities are those shown in Table 1 (2, 11, 21-25).

Table 1. Differential diagnosis in patients with fever, jaundice, and hepatitis.

1. Infections
Malaria, Leptospirosis, Yellow Fever, Dengue
Brucellosis, Ricketssia, Tuberculosis
Cytomegalovirus, Epstein Barr virus

2. Neoplasms
Hodgkin lymphoma

3. Inflammation
Septic Thrombophlebitis

For diagnosis, the isolation of salmonella from a culture 
of the blood, bone marrow, stool, digestive tract secretions 
or skin lesions is required (2, 4, 17). Blood culture is the 
diagnostic method most commonly used. It is positive 
in only 60% to 80% of patients, and its sensitivity is grea-
ter in the first week of clinical presentation (2, 4). Bone 
marrow cultures are the gold standard method for diag-
nosis, since they are more sensitive than the blood culture 
method: they test positive in 95% of the cases (2, 4). The 
usefulness of stool culture depends on the amount of fecal 
material cultured, but they are positive in only 30% of the 
patients, so this is not a routine test (2, 4). The Widal test 
which was developed in the 19th century is a technique of 
agglutination of antibodies against the lipopolysaccharide 
O and flagellar H antigen by serial dilution (17, 21). It is a 
serological test that is rarely used today because it results in 
cross-reactions with many other antigens and requires that 
samples are taken in the active period or in convalescence. 
Consequently, it is considered to be a methodologically 
difficult technique (17, 21).
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antimicrobial resistance (19, 29, 30). Parenteral quinolo-
nes are the antibiotic of choice for management of typhoid 
fever with complications and should be administered for at 
least 10 days (Table 2) (4, 27). In patients with neurologi-
cal manifestations, delirium, stupor, and acute behavioral 
changes, meningitis due to salmonella must be considered 
(2, 4). The addition of steroids to the treatment of these 
patients decreases mortality rates (1, 4, 18).

Table 2. Treatment for severe typhoid fever

First line Second line
Sensitive to 
Quinolones

Ciprofloxacin /Ofloxacin
15 mg/Kg for 10-14 days 

Chloramphenicol* (100 mg/
Kg for 14-21 days)
Ampicillin* (100 mg/Kg for 
14 days)
TMP-SMX* (8-40 mg/Kg for 
14 days)

Resistant to 
Quinolones  

Ceftriaxone or
Cefotaxime (60-80 mg/Kg 
for 10-14 days)
Azithromycin (8-10 mg/
Kg for 7 days)

Cefixime (20 mg/Kg for 7-14 
days)

*First line antibiotic useful in regions with low resistance rate. 

Other treatment regimens include third-generation 
cephalosporins (Cefixime, ceftriaxone, cefotaxime, cefope-
razone) and Azithromycin widely used in pediatric patients 
with a cure rate of 95% (5, 34). Antibiotics such as aztreo-
nam, imipenem and meropenem are third line schemes 
that are reserved for strains with reduced susceptibility to 
quinolones, defined by resistance to nalidixic acid (28).

CONCLUSION

Typhoid fever is a disease (pathological entity) of high impact 
in developing countries. It is caused by enteric Salmonella 
typhi serotype that has the ability to invade the intestinal 
mucosa and organs at distance by hematogenic spread. The 
most common clinical manifestations are gastrointestinal, 
however, it may develop extra-intestinal complications, 
although they are rare and can be highly lethal. Hepatitis due 
to salmonella is a rare complication whose clinical and bio-
chemical features may be indistinguishable from other causes 
of hepatitis that are prevalent in tropical countries.

Jaundice is among the most important clinical findings 
that coincides with fever, unlike in viral hepatitis. The liver 
function is altered in all patients with hepatitis due to sal-
monella. In general, transaminases reach values no higher 
than 300 IU, and in some cases hyperbilirubinemia can 
develop with predominance of direct bilirubin and throm-
bocytopenia.

Histopathological findings

A liver biopsy is a method that can be useful for differential 
diagnoses, however, it is not done routinely (2-4, 16, 19, 
26). Histologically, hepatitis due to salmonella is characte-
rized by the presence of nodules with hyperplastic Kupffer 
cells, changes due to focal mononuclear cell infiltration and 
fat infiltration (2-4, 16, 19, 26).

TREATMENT

Over 90% of patients with typhoid fever can be managed 
on an outpatient basis with oral antibiotics. Nevertheless, 
a small percentage require hospital management (4). These 
patients also require appropriate nursing care, adequate 
nutrition, and control of fluids and electrolytes in addi-
tion to  antibiotics (4, 27). Close monitoring allows early 
recognition of complications associated with this condi-
tion (1, 27). For many years, ampicillin, chloramphenicol, 
and trimethoprim-sulfamethoxazole (TMP-SMX) were 
the first-line antibiotics for treating enteric fever, however 
indiscriminate use of these drugs facilitated the generation 
of resistant strains (21, 28). In 1972 resistant strains to 
chloramphenicol were isolated in countries such as Mexico, 
India, Vietnam, and Korea (29). In 1980 resistant strains 
to the three first-line drugs were isolated, and that led to 
the discovery of multidrug-resistant strains (29). Given the 
need to control the epidemic of such strains, fluoroquino-
lones, specifically ciprofloxacin, began to be used (5, 29). 
Its effectiveness at treating drug-resistant strains, good oral 
absorption, good tolerance, minimal side effects and low 
cost made it the treatment of choice for this entity (27, 30, 
31). Fluoroquinolones are synthetic antibiotics that act by 
preventing the action of DNA gyrase (topoisomerase II) 
which is a protein that is necessary for DNA duplication 
and replication (32). They have adequate tissue penetra-
tion and act on still intracellular forms of S. typhi. They 
also achieve adequate levels in the gallbladder unlike other 
antimicrobials (27). Also, they produce a rapid therapeu-
tic response with fever clearance in three to five days. The 
recovery rate is over 96% in patients infected by susceptible 
strains (4, 28). So far, differences with second and third 
generation quinolones have not yet been demonstrated 
(28). A study conducted by Koirala and collaborators that 
compared gatifloxacin and ofloxacin in the treatment of 
multidrug-resistant strains showed no superiority in pre-
venting treatment failure (33). However, the use of third 
and fourth generation quinolones has been associated with 
cross-resistance to other quinolones required for treating 
various diseases such as tuberculosis (5). Therefore, the 
choice of antibiotic should be made on the basis of local 
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Clinical findings and isolation of the microorganism by 
cultures, either by blood or bone marrow culture, should be 
considered for diagnosis.

The treatment of choice in these patients is parenteral 
quinolones for 10 to 14 days although local resistance 
rates should be considered when choosing the antibiotic. 
Despite being a disease with generally good prognosis, its 
diagnosis involves serious difficulties. Consequently, early 
diagnosis as a complication typhoid fever in patients with 
fever, jaundice, and hepatitis is essential. 
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