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ABSTRACT

Introduction: Leptospirosis is a bacterium with a worldwide distribution and belongs to the group of zoonoses that
can affect both humans and animals. Most cases of leptospirosis present as a mild, anicteric infection. However, a
small percentage of cases develop Weil’s disease, characterized by bleeding and elevated levels of bilirubin and liver
enzymes. It can also cause inflammation of the gallbladder. Acute acalculous cholecystitis has been described as a
manifestation of leptospirosis in a small percentage of cases; however, no association between leptospirosis and
acute acalculous cholecystitis has been found in the literature.

Case presentation: In this report, we describe the case of a 66-year-old patient who presented to the emergency
department with a clinical picture dominated by fever, an altered general condition, abdominal pain in the right
hypochondrium, nausea, and repeated vomiting. Acute calculous cholecystitis was diagnosed based on clinical, labo-
ratory, and imaging findings. During preoperative preparation, the patient exhibited signs of liver and renal failure
with severe coagulation disorders. Obstructive jaundice was excluded after performing an abdominal ultrasound and
computed tomography scan. The suspicion of leptospirosis was then raised, and appropriate treatment for the infec-
tion was initiated. The acute cholecystitis symptoms went into remission, and the patient had a favorable outcome.
Surgery was postponed until the infection was treated entirely, and a re-evaluation of the patient’s condition was
conducted six-week later.

Conclusions: The icterohemorrhagic form of leptospirosis, Weil’s disease, can mimic acute cholecystitis, including the
form with gallstones. Therefore, to ensure an accurate diagnosis, leptospirosis should be suspected if the patient has
risk factors. However, the order of treatments is not strictly established and will depend on the clinical picture and
the patient’s prognosis.
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B INTRODUCTION

Leptospirosis is a common zoonotic infection with
increasing prevalence, a high incidence in the trop-
ics, and considerable morbidity and mortality. Infec-
tion is caused by a spirochete belonging to the Lepto-
spira genus, Leptospiraceae family [1, 2]. Based on
World Health Organization data, the global incidence
of leptospirosis is 1.03 million cases per year, with up
to 58,000 deaths [3]. The infection is typically a mild,
self-limited, nonfatal febrile form (90%) but can lead to
a severe, icterohemorrhagic form called Weil’s disease

(10%) that results in multiorgan failure. The disease
primarily affects the kidney and liver and is associated
with a significant decrease in the number of platelets
[4, 5]. Rarely, myocardial tissue, the lungs, gallbladder,
nervous system, pancreas, or ophthalmic tissue may be
affected due to generalized vasculitis [6].

In 2021, in Romania, the incidence of leptospirosis
was 0.06 cases per 100.000 inhabitants [7]. In this re-
port, we present a case of acute calculous cholecystitis
in a patient diagnosed with a severe form of leptospi-
rosis. Informed consent was obtained from the patient
regarding the publication of his case.
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B CASE PRESENTATION

A 66-year-old man with a prior history of arterial hy-
pertension, chronic renal failure (G4 Al stage), and
type-2 diabetes presented himself to the emergency
department with nausea, vomiting, fever, abdominal
pain that was more pronounced in the right hypo-
chondrium, and a four-day history of weakness. The
patient denied recent travel abroad or known contact
with infectious diseases. In the emergency department,
biological samples were collected and blood cultures
taken, with negative results for aerobic and anaerobic
bacterial infections. An abdominal ultrasound (Figure
1) and computed tomography were performed, and a
diagnosis of acute calculous cholecystitis was estab-
lished.

The patient was admitted to the surgery department
for preoperative preparation. Immediately after, he pre-
sented with severe thrombocytopenia, skin and scleral
jaundice, subcutaneous suffusion, and signs of acute
liver and renal failure. The surgery was postponed pri-
marily because of the low platelet levels. The changes
in the patient’s laboratory parameters are presented in
Table 1, Figure 2 and 3.

Leptospirosis was suspected based on the patient’s
clinical status, laboratory results, and history over
the previous weeks, as he worked as an electrician in
basements, with possible contact with rat urine. Af-
ter confirming the diagnosis of leptospirosis (ELISA:
immunoglobulin G antibody titer 9.647 DU, immu-
noglobulin M antibody titer 24.745 DU-positive for
acute infection), antibiotic treatment was initiated with
meropenem (3x1g/24 h) and vancomycin (1g/48 h) on
the fifth day of his hospital admission.

Fig. 1. Acute calculous cholecystitis
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The acute cholecystitis resolved under symptomatic
treatment. Serial imaging investigations (abdominal
ultrasound and magnetic resonance cholangiopancrea-
tography) showed a decrease in the pericholecystic in-
flammatory process, reduced thickness in the gallblad-
der wall, no dilation of the extrahepatic bile ducts, and
no evidence of stones at the level of the common bile
duct (Figure 4).

Directly after the leptospirosis diagnosis, the pa-
tient’s prognosis remained unfavorable. A pancreatic
reaction had been observed, evidenced by a progres-
sive increase in serum amylase, but without imaging
or clinical signs of acute pancreatitis. Urea and creati-
nine values were increasing, coagulation imbalances
could not be completely corrected, and the patient’s
platelet count remained low. Therefore, the patient was
transferred to the Department of Infectious Disease’s
intensive care unit. Extensive supportive treatment of
vital functions was initiated, restoring kidney and liver
functions. A complex treatment regimen that included
hydroelectrolytic rebalancing, antibiotics, gastric and
liver protectors, parenteral nutrition, prophylactic anti-
coagulants, and antihistamine drugs was administered.
During his hospitalization, a diagnosis of hepatitis C
virus infection was also confirmed.

After 19 days of hospitalization and treatment, the
patient was discharged in good general condition. He
was afebrile, with hemodynamic and respiratory stabil-
ity, and without abdominal pain. He exhibited normal
renal functioning, anicteric skin, and normal laborato-
ry parameters. A surgical re-evaluation was performed,
and it was decided to postpone the cholecystectomy
until the patient had achieved total recovery and remis-
sion of the leptospirosis, with a surgical re-evaluation
scheduled six weeks later.

Six weeks after discharge, the patient presented to
the hospital for a routine check-up in very good gen-
eral condition, without subjective complaints. His renal
and liver functions were within normal limits, coagula-
tion and biochemical parameters were within normal
limits, and he had normal complete blood count values
(Table 1).

During this examination, an abdominal ultrasound
was performed. The findings included abdominal me-
teorism, hepatic steatosis, gallbladder cholestasis with
small stones, a cyst in the right kidney, atheromatosis
of the abdominal aorta, and benign prostatic hyper-
trophy.
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Table 1. Changes in the patient’s laboratory parameters during hospitalization and six weeks after discharge

T\;l:f::gs Admission 1stdayof 2nddayof 4thdayof b5thdayof 8thdayof Six weeks af-
. . day treatment treatment treatment treatment treatment ter discharge

admission
Leucocyte (x10¥%puL) 9.61 8.79 6.08 5.69 10.90 16.60 10.32 6.42
Neutrophils (%) 89.70 86.80 89 83 78 78.7 80.10 57.6
Lymphocyte (%) 6.61 6.63 0.27 9.40 0.98 8.34 1.10 343
Hemoglobin (g/dL) 14.10 12.4 10.40 10.80 12.60 14.00 12.3 14.2
Hematocrit (%) 42.60 36.4 30.10 31.90 37.80 41.50 34.7 44.6
Thrombocyte (x10%/uL) 155.00 28.5 14.00 12.90 31.60 " 28.90 " 130.00 241.00
AST (U/L) 25.00 75.00 78.00 123.00 48.00 45.60 91.80 24.00
ALT (U/L) 22.00 47.00 50.00 88.00 29.00 15.00 43.30 74.00
Total Bilirubin (mg/dL) 1.37 5.01 5.44 5.43 9.67 7.38 5.89 0.79
Direct Bilirubin (mg/dL) - 4.14 - - - 7.13 4.69 0.29
C-Reactive Protein (mg/dL) 143.20 291.40 252.30 - - 139.00 71.60 -
Urea (mg/dL) 34.24 115.56 128.40 186.18 196.88 169.00 104.00 53.00
Creatinine (mg/dL) 1.26 4.68 5.51 6.56 5.65 3.55 161 1.27
Calculated RFG (ml/min) 60.35 13.31 11.03 9.02 10.71 17.26 42.99 57.00
Amylase U/L 50.00 89.00 - 432.00 232.00 453.00 439.00 74.00

* the patient received one unit of platelet mass

155.00

28.50 31.60 28.90
14.00 12.90
2 days Istday 2nd day  3th day S5thday  6th day 8th day
before
admission

Fig. 2. Platelet number (x10%/pL)

@ Total bilirubin ~ esss==Creatinine

5.65
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2 days Istday  2nd day  3thday  Sthday  6thday 8th day
before
admission

Fig. 3. Total bilirubin and creatinine values during hospitalization (mg/dL)
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Fig. 4. Magnetic resonance cholangiopancreatography
(MRCP) imaging of the extrahepatic bile ducts

Due to the patients complete recovery from his
Leptospira infection, the patient was then scheduled
for elective laparoscopic cholecystectomy surgery.

We performed a literature search in the PubMed
Central, Medline, Clarivate and Cochrane library da-
tabase using the following search string: “leptospirosis
and cholecystitis”. Patient who underwent abdominal
imaging examinations (abdominal ultrasonography, or
CT) were selected. Ten cases were described in the last
decade in nine identified case reports [2, 4, 8-14]. The
clinical and paraclinical results of these cases are sum-
marized in Table 2.

EDISCUSSION

Most cases of leptospirosis are self-limited and present
a moderate or mild clinical infection without com-
plications. In contrast, infections leading to jaundice,
kidney failure, and hemorrhages, also known as Weil’s
disease, can lead to long-term complications due to
hematogenous dissemination. Determining the ex-
act form of leptospirosis infection is critical because
the therapy differs, and the mortality rate is strongly
influenced by the patient’s symptoms and complica-
tions [15]. The mortality rate in the case of jaundiced
patients can reach 19.1% in those with renal failure and
from 12.1% up to 60% in patients over 60 years of age.
However, in anicteric patients and those without com-

Available online at: www.jccm.ro

plications, the mortality rate is nearly 0% [16].

Spirochetes enter the human body through abra-
sions, open wounds, or mucous membranes. Once they
reach the bloodstream, they spread rapidly, affecting
every organ, before the immune system can react and
eliminate them via the host’s antibody response [17].

Leptospira can produce various symptoms that are
not specific to the infection and depend on host and
pathogen factors. The onset of symptoms typically oc-
curs between 2 and 30 days after exposure, and the
incubation time is 7 to 12 days [16]. These symptoms
may include fever, chills, headache, and myalgia af-
fecting the muscles of the back, thighs, and legs [17].
Gastrointestinal symptoms consist of abdominal pain,
anorexia, nausea, vomiting, and diarrhea, and in ap-
proximately half of the cases, a nonproductive cough
is present [18]. The suspicion of leptospirosis should
be raised in patients who present with these symptoms
and report a history of unsanitary working conditions
or having direct contact with animals or their excre-
ment. The more severe form of this infection, the ic-
terohemorrhagic form, can have a much more rapid
and severe course, with a high mortality rate without
prompt and appropriate treatment [19].

A final diagnosis of leptospirosis can be established
via cultures performed on Kortov’s medium, a poly-
merase chain reaction for DNA detection, or antibody
detection with paired sera [20]. All of these methods
take time before a result can be obtained. Therefore, for
patients presenting with symptoms of renal and hepatic
failure (i.e., an unexplained increase in serum bilirubin
values without an obstruction in the bile ducts), initiat-
ing leptospirosis treatment is recommended as waiting
for a confirmed diagnosis may lead to severe complica-
tions or death [21, 22].

Mild forms of leptospirosis do not require treatment.
The antibiotics of choice for moderate cases include
oral doxycycline, azithromycin, ampicillin, or amoxi-
cillin [23, 24]. In severe cases, intravenous G penicil-
lin was the treatment of choice but was ineffective in
reducing the mortality rate or improving kidney func-
tion. In recent years, it has been replaced by doxycy-
cline, ceftriaxone, or cefotaxime [25-27].

As a manifestation of leptospirosis infection, acute
acalculous cholecystitis (AAC) occurs very rarely. De-
pending on the course of the infection, it may appear
as an early (or late) manifestation of the disease. The
pathogenesis underlying this association between the
two conditions relates to the immune response against
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the leptospiras, which infiltrate the layers of the gall-
bladder wall. The leptospiras affect the blood vessels,
causing vasculitis. Thus, infection can cause significant
changes in the blood vessels in the muscular and se-
rous layers of the gallbladder. Due to this damage, acute
cholecystitis from leptospirosis can quickly lead to gan-
grene and perforation. Investigations into this scenario
have revealed edema in the submucosa, mucosa loss,
signs of tissue necrosis, suppurative inflammation, and
endothelial damage in patients [4, 9].

AAC caused by Leptospira infection can progress to
gangrene and even perforation, especially in patients
where no specific risk factors for infection are present
or there is no evidence-based suspicion. In instances
where there is a delay in making the correct diagnosis
or initiating the proper treatment, cases of AAC associ-
ated with leptospirosis have a much higher mortality
rate (9.6%) than other causes of acute cholecystitis [4].

A real challenge is represented by the diagnosis of
the obstructive icterus if at the ultrasound examination
there are stones into the gallbladder, as it was in our
case. Due do the inflammation occurred at the level of
the gallbladder and the pancreas, the paralytic ileus,
the ultrasound examination is limited in making the
diagnosis in case of obstructive icterus and the loca-
tion of the cause (stone, tumor). That’s the reason why,
the gold standard investigation, if the level of urea and
creatinine allow, is represented by the MRI cholangio-
graphy with a high accuracy in obstructive icterus di-
agnosis and also the location of the obstruction [28].
It was also our option in order to decide the treatment
steps.

Studies have found that renal function will return
to normal after the elimination of the infection. How-
ever, if renal failure is present, the mortality rate from
leptospirosis is high [16, 29, 30]. Liver disease usually
appears in patients with cholestasis, with significant in-
creases in conjugated bilirubin and moderate increases
in liver enzymes. In Weil’s disease, liver function slowly
returns to normal, as the damage is reversible and does
not influence the mortality rate [5, 31]. In the current
case, the patient was already suffering chronic renal
failure and cholestasis but without a known liver pa-
thology. At the follow-up exam, six weeks after the in-
fection, the patient’s renal function had not worsened
despite acute renal failure superimposed on a chronic
one.

While severe cases of leptospirosis can be compli-
cated by AAC, no cases of acute calculous cholecystitis
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complicating leptospirosis were found in the literature.
We have summarized the data obtained from published
cases of leptospirosis and acute cholecystitis in the last
decade (Table 2) and selected ten similar cases where
the laboratory tests and the results of imaging investi-
gations were presented.

We found that males were more prone to infection,
probably due to their occupation and household activi-
ties [4, 9-13]. All patients complained of generalized or
localized abdominal pain in the right hypochondrium
upon presentation, but jaundice was present in the
initial phase in only two cases [4, 12]. In nearly all pa-
tients, imaging signs of acute acalculous cholecystitis,
such as split walls of the gallbladder or pericholecystic
fluid, were described during the initial phase of infec-
tion. Thus, antibiotic treatment was initiated from the
first hours of a patient’s presentation to a hospital and
before obtaining a confirmed diagnosis of leptospiro-
sis. The importance of imaging investigations should
be emphasized, even in cases with non-specific symp-
toms, to assess the severity of the pathology and inter-
vene with surgical treatment in complicated cases that
do not adequately respond to conservative treatment.
Only two patients required a cholecystectomy; both
had a poor response to antibiotic therapy and present-
ed signs of acute surgical abdomen and peritonitis [4,
11]. In some cases, AAC was associated with pancrea-
titis, and in severe cases, acute renal failure and throm-
bocytopenia were also present [2, 4, 8-13].

Leptospirosis has two phases: the first (acute and
septic) lasts approximately one week, and the second
(the immune phase) is dominated by the production of
antibodies and the excretion of Leptospira in the urine.
In this phase, the complication rate is the highest [21].
The long-term follow-up of these patients is essential
to recognize possible complications, the most common
being pneumonia. In our review, only one case resulted
in multiple organ failure and death [21].

B CONCLUSION

The real novelty of the article consists in the associa-
tion of the calculous cholecystitis with leptospirosis,
previous renal and liver conditions, which it might have
different and unpredicted evolution, treatment and
complications. The progression of worsening biological
parameters, especially the appearance of thrombocyto-
penia and signs of liver and kidney failure, led to a delay
in planned surgery given the possible changes in or-
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gan functioning under general anesthesia and surgical
shock. In addition to the association of vesicular lithia-
sis complicated with acute cholecystitis, the patient pre-
sented with a history of chronic renal failure and hepa-
titis C infection, both of which could have contributed
to a complicated course of organ dysfunctions. Acute
calculous cholecystitis is unlikely to result in complete
remission without surgery. However, in our patient, the
inflammation of the gallbladder walls was more likely
the result of Weil’s syndrome, and it remitted after con-
servative treatment. This allowed us to schedule the sur-
gery for the chronic calculous cholecystitis.

H ABBREVIATIONS

AAC- Acute acalculous cholecystitis

AST- Aspartate aminotransferase

ALT- Alanine aminotransferase

CT- computed tomography

DU- DRG units

IgG- Immunoglobulin G

IgM- Immunoglobulin M

MRCP- Magnetic resonance cholangiopancreatogra-
phy
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