
P
os

te
d

on
1

S
ep

20
24

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
72

51
56

51
.1

38
41

53
9/

v
1

—
T

h
is

is
a

p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r-

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Clinical considerations in the diagnosis and management of enteric

fever and its complications

Rishab Martins1, Shilpa Sule1, Milly Tadigiri1, and Bheemeswara Reddy Yeruva2

1Bharati Vidyapeeth (Deemed to be University)
2Zaporizhzhia State Medical University

September 01, 2024

Clinical considerations in the diagnosis and management of enteric fever and its complications

Dr. Rishab Julius Martins1, Dr. Shilpa Sule2, Dr. Milly Tadigiri3, Dr. Bheemeswara Reddy
Bheemeswara Yeruva Doctor4*

2 professor of medicine, Bharati Vidyapeeth (deemed to be university), Pune, Mahahrashtra,
India

3 Bharati Vidyapeeth (deemed to be university), Pune, Mahahrashtra, India

4 Zapporizhzhia state medical university, medicine, Zhaporozhye, Ukraine

Authorship contributions

Dr. Rishab Julius Martins- Conceptualization, Data curation, Formal analysis,Visualization, Writing –
original draft; Dr. Shilpa Sule- Investigation, Methodology, Project administration, Supervision, Writing
– review & editing; Dr. Milly Tadigiri- Data curation, Visualization, Writing – review & editing;Dr.
Bheemeswara Reddy Bheemeswara Yeruva Doctor - Writing – review & editing.

Conflict of Interest

None

Consent and ethical statement

Written informed consent was obtained from the patient to publish this report in accordance with the
journal’s patient consent policy. This case report was exempt from ethical approval at our institute as it
reports a single case that emerged during routine practice.

Data availability statement

The data that support the findings of this study are available from the corresponding author upon reasonable
request.

Funding

There was no funding for this case report

Acknowledgements

None

not-yet-known not-yet-known

1



P
os

te
d

on
1

S
ep

20
24

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
72

51
56

51
.1

38
41

53
9/

v
1

—
T

h
is

is
a

p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r-

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

not-yet-known

unknown

Key clinical message A 24 year old male in Maharashtra, India presented with a fever and rash. This case
highlights the importance of careful differential diagnosis and treatment of enteric fever and its complications
in tropical and sub-tropical regions.

Case history

A 24-year-old male, with no history of recent out of state travel, presented to the emergency department on
with the chief complaints of fever with chills for 3 days, vomiting (3 episodes with nausea but not blood-
stained), diarrhea, dull aching abdominal pain, body ache, and burning urination for 2 days. He reported
no chest pain or breathlessness. There were no past complaints and family history was not significant. The
patient denied any addictions and followed a vegetarian diet.

On examination, the patient’s general condition was stable and maculopapular rash was noted on his torso.
His pulse was 82 beats per minute, respiratory rate was 18/min, oxygen saturation was 98% on ambient air,
and temperature was 102°F. a blanching rash was noted on the torso. On review of systems a dry cough was
observed along with mild weakness (4/5) was noted on the right side. The remainder of the physical exam
was normal.

The patient brought with him previous investigation reports from 2 days prior showing a hemoglobin of 15.6
g/dL, white blood cell count of 8300 /μL, and platelets of 300,000 /μL. He verbally reported outside testes
for Dengue IgM and NS1, and Leptospira were negative, but could not provide any documentation. ELISA
for COVID-19 was negative in the emergency room.

The differential diagnosis at this time included enteric fever, influenza-like illness (ILI), urinary tract infection
(UTI), legionella, and malaria.

Investigations ordered included hemogram with differential count, urine routine examination, electro-
cardiogram, chest X-ray, blood sugar (fasting, postprandial, random), abdominal ultrasound, blood
urea/creatinine, electrolytes, cardiac markers, skin biopsy, urine analysis along with blood urine and stool
cultures.

The patient was advised hospital admission and treated with intravenous (IV) fluids for rehydration, injection
pantoprazole 40 mg once daily, injection ondansetron 4 mg three times daily, injection paracetamol 500 mg
three times daily, and, empirically, with intravenous injections of ceftriaxone.

Conclusion

The patient was counselled on the need of proper hand hygiene both for him and the members of this
household. Unfortunately, a minority of patients among the low-income communities served are able to
adhere to such guidance in the long term. Even though the risk of carrier status in non-typhoid salmonella
is low at 0.15% in adults [30] the patient was counselled on the same.

Discussion on the differential diagnosis and management

Differential diagnosis

Every year the monsoon brings with it an uptick in number febrile illnesses. Of these, the deferential diagnosis
for an acute diarrheal illness with a rash in the subcontinental region is still extensive; However, we will
endeavor to discuss the most likely culprits

Bacterial

The diagnosis of typhoid fever comes to mind off the bat given the region and the economically disadvan-
taged disposition of the patient. The dermatological manifestations seen are well explained by this diagnosis

2
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classically described in the literature as “rose spots”, though they are known to be difficult to see in peo-
ple with darker skin tones [1]. However, the classic illness caused by Salmonella typhi does not usually
cause diarrhea until 1 to 3 weeks after the febrile phase of the illness. Enteric fever casuesed by paraty-
phi species could be a possible explanation for the presentation. Rickettsial, caused by Rickettsia conorii,
Orientia tsutsugamushi and Rickettsia typhi, diseases remain a not uncommon cause of febrile illnesses in
the region, with some reports of their prevalence as high as 15% in the state of Maharashtra [2]. While
rash, reported as maculopapular in 4.9% to 98% of febrile patients, was the second most common clinical
feature, the classical finding of eschar was less frequently reported in Indian studies (4% to 21.1%), with
diarrhea occurring in 22.2% of cases [3]. Given the atypical presentation and the lack of clinical history of
a tick bite places rickettsial illness lower on the list of differentials. Leptospirosis commonly transmitted
through indirect contact with contaminated water amongst rice farmers as they work their fields during the
monsoon season, during which this patient presented to our emergency department, should also be given due
consideration. Even as this diagnosis explains several clinical manifestations on first blush, as well as the
transaminitis, splenomegaly, and thrombocytopenia which would later be found, on closer examination the
lack of subconjuctival suffusion along presence of a rash suggest an alternative diagnosis; The unusual case
of “Fort Bragg Fever” caused by L. interrogans had an erythematous rash limited to the pretibial areas [4].

Viral

Arboviral infections, which frequently cause fever in India, include viruses like dengue, chikungunya, Japanese
Encephalitis (JEV) and the tick borne Kyasanur forest disease (KFD). It is essential to prioritize ruling out
dengue fever, as was done at an outside clinic in this case, because of its potential severity, as early supportive
care can greatly improve patient outcomes. Dengue fever typically arises within a few days after a mosquito
bite, presenting with nonspecific symptoms such as fever, headache, and in severe cases petechial rash.
The rash and lack of neurological findings make JEV less likely, while chikungunya remains on the cards
and is therefore important to rule out given the protracted clinical course that is characterized by While
chikungunya remains on the cards and is therefore important to rule out given the protracted clinical course
that is characterized by, the post-acute stage of chikungunya, occurring from the fourth week to the end
of the third month, includes persistent inflammatory symptoms such as inflammatory arthralgia, arthritis,
tenosynovitis, and bursitis, and may exacerbate pre-existing degenerative or traumatic joint conditions,
leading to local issues such as reactionary edema, entrapment syndromes, joint stiffness, or neuropathic
pain, while the chronic stage, starting after the third month and lasting from a few months to several years,
is defined by the persistence of these symptoms, including painful flare-ups in overused joints[5]. KFD
named after a forest in the neighboring state of Karnataka is transmitted mainly by hard ticks belonging to
the genus Haemaphysalis, which transmit the infection among wild non-human primates such as red-faced
bonnet monkeys (Macaca radiata) and black-faced langurs (Semnopithecus entellus) [6]. Though the lack of
hemorrhagic symptoms and the low annual incidence of around 400 cases a year [7] make it less likely. Cases
of Zika, while they do present with a similar rash and fever, have not been reported in the state since 2021
[8].

Parasitic

A usual suspect in patients presenting with an acute febrile illness during the monsoon is malaria. With
India contributing 77% of the total malaria burden in Southeast Asia [9]. However, our patient’s cutaneous
manifestation would not be explained by this diagnosis [10]. Though the protozoal disease most commonly
caused by Leishmania Donovani locally known a Kala Azar since the 1800’s [11], would explain some symp-
toms, its common cutaneous manifestations of nodules, ulcers and in severe cases leonine faces were not
to be found [12]. Only 2 cases of human babesiosis has been reported in the country, the last one being
from within the state in 2022 [13], that long with the lack of hemolysis or the classic “Maltese cross” cross
appearance on blood smear male it highly unlikely. Adult trypanosomal infections have not been reported
in India.

The diagnosis of enteric fever is mainly clinical, among the Salmonella enterica serovars, human-restricted
serovars Typhi and Paratyphi A, B, and C cause enteric fever, with more than half of the world cases

3
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occurring in India in 2017 [21]. Therefore, the diagnosis sits at the forefront of most clinician’s minds during
the history and examination. Lab reports of hepatitis, bicytopenia along mild pulmonary findings serve to
corroborate the diagnosis. The crucial decision to be made in the treatment of enteric fever is the choice
of anti-microbial agent(s) as disease progression beyond the first week often implies a poor prognosis; The
following paragraph serves as the basis for our choice.

Treatment

Several reports have indicated the global spread of Typhi and Paratyphi strains resistant to all first-
line antibiotics—ampicillin, chloramphenicol, and co-trimoxazole—collectively known as multidrug-resistant
(MDR) Salmonella [14]. All MDR Typhi and Paratyphi carry the IncHI1 plasmid [15], though more re-
cently in has been found that their prevelance in India is declining and being replaced by the emergence
and spread of QRDR Salmonella strains resistant [16] to fluoroquinolones that has been acquired through
chromosomal mutations in the quinolone resistance gene qnrS and/or the quinolone resistance determining
region (QRDR) harboring gyrB, parE, gyrA, and parC genes [17], with the later 2 being the most common
mutations here. Resistance to third-generation cephalosporins is associated with the acquisition of several
extended-spectrum β-lactamase (ESBL) genes. The XDR H58 S. Typhi strain, resistant to ampicillin, chlo-
ramphenicol, co-trimoxazole, fluoroquinolones, and third-generation cephalosporins, was first identified in
Pakistan in 2016 [18]. Azithromycin and carbapenems are last resort antibiotics for treating Salmonella
infections, but there have been reports of S. Typhi strains developing resistance to azithromycin and inva-
sive non-typhoidal Salmonella (NTS) becoming resistant to carbapenems [19] [20]. Given India’s position as
locus for the transmission of XDR H58 S [22] and the clinical picture the decision was made to empirically
treat the patient with ceftriaxone.

HLH remains a very rare but potentially fatal complication of enteric fever with atleast 53 cases being
reported in the literature [22]. Though our patient only had a 3-5% probability or 119 points on the Hscore
[23] at the height of his illness, a high a high index of suspicious is required given the unexplained neurological
symptoms [24], low local availability of drugs like etoposide and tests like sCD25 levels. The MRI findings
only had the effect of heightening our suspicions. The hyperintensity in the splenium of the corpus callosum,
known as the boomerang sign [25], is a documented cytotoxic lesions of the corpus callosum [26]. Whereas the
T2 shine through ( a hyperintesity on DWI and T2 with true restriction of diffusion as confirmed on ADC) is
typically indicative of vasogenic edema [27]. Given the excessive release of pro-inflammatory cytokines [28] in
HLH it may be a plausible radiologic manifestation. While further work-up for the disease and an empiric
dose of dexamethasone was recommended by hematology, but given the rapid improvement thereafter it was
withdrawn.

Other complications one must remain vigilant for include include gastrointestinal hemorrhage, acute kidney
injury, myocarditis, pneumonia, anemia, disseminated intravascular coagulation, encephalopathy, cholecys-
titis, intestinal perforation, and hepatitis [29].
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