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Abstract

BACKGROUND

Hemophagocytic lymphohistiocytosis (HLH) is a rare but life-threatening
condition. It is an immune-mediated disease that has a wide range of causes,
elicits a hyperinflammatory response, and results in multiple organ damage.
Clinical presentations vary, and in some cases, jaundice occurs as the first
symptom.

CASE SUMMARY

We report the case of a 71-year-old female patient who presented with jaundice.
She was admitted to our hospital because of the occurrence of “jaundice for half a
month”, and upon examination, obstructive jaundice with choledocholithiasis and
gallstones was suggested. Cholecystectomy and choledocholithotomy were
performed. However, the jaundice did not improve after surgery. We found
splenomegaly, cytopenia, hypertriglyceridemia, hypofibrinogenemia, and
elevated ferritin. Bone marrow biopsy revealed hemophagocytosis. Later, cardiac
arrest occurred when she returned 3 wk after the surgery. We considered that
HLH was triggered by septic shock. The patient’s condition deteriorated rapidly,
with multiple organ dysfunction and severe gastrointestinal bleeding. Corticos-
teroid therapy and symptomatic treatment failed to save her life.

CONCLUSION

Jaundice rarely presents as the first symptom in HLH patients. The HLH in this
case was triggered by septic shock with jaundice as the first symptom. Clinicians
should try hard to reduce missed diagnoses and misdiagnoses.

Key Words: Hemophagocytic lymphohistiocytosis; Jaundice; Common bile duct stones;
Bile duct obstruction; Septic shock; Case report
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Core Tip: We report the case of a 71-year-old female patient who presented with jaundice. Obstructive jaundice with
choledocholithiasis and gallstones was suggested. Then, we found splenomegaly, cytopenia, hypertriglyceridemia, hypofib-
rinogenemia, and elevated ferritin. Bone marrow biopsy revealed hemophagocytosis. Later, cardiac arrest occurred when she
returned after the surgery. We considered that hemophagocytic lymphohistiocytosis (HLH) was triggered by septic shock.
The patient’s condition deteriorated rapidly, with multiple organ dysfunction. Corticosteroid therapy and symptomatic
treatment failed to save her life. Jaundice rarely presents as the first symptom in HLH patients. Elevated direct bilirubin was
associated with prognosis. Clinicians should try to reduce missed diagnoses and misdiagnoses.
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INTRODUCTION

Hemophagocytic lymphohistiocytosis (HLH) is a syndrome of immunomodulatory abnormalities caused by aberrant
activation of lymphocytes, monocytes, and macrophages, which release a large amount of inflammatory cytokines,
eliciting an excessive inflammatory response. HLH can be classified as primary or secondary. This rapidly progressive
disease has a low incidence, but the case fatality rate is high, with a more than 50% mortality rate in severe patients.
Therefore, early recognition is crucial to improve the survival of patients with this disorder. We report a patient with
HLH who presented with jaundice as the first symptom.

CASE PRESENTATION

Chief complaints

A 71-year-old woman was admitted to our emergency department after experiencing jaundice for half a month and was
admitted to the hepatological surgery department in the first stage on February 7, 2023. She was admitted to the
emergency department again 3 wk after receiving surgery for cardiac arrest on March 2, 2023.

History of present illness

First stage: In the previous 2 wk prior to her first admission to the hospital, the patient found that her skin and sclera
turned yellow, accompanied by chills, but without fever. Obstructive jaundice was considered and treated with
medication. However, the treatment did not work, and her jaundice worsened. Therefore, she was admitted to our
hospital.

Second stage: Three weeks later, the patient returned to the hepatobiliary surgery department for follow-up. The patient
entered cardiac arrest and was admitted to the emergency department.

History of past illness
The patient had a history of gallstones and choledocholithiasis.

Personal and family history
The patient had no remarkable personal or family history.

Physical examination

The physical examination revealed a temperature of 37.1°C, pulse of 56 beats per minute, respiration rate of 23 breaths
per minute, and blood pressure measured at 163/99 mmHg. Her skin and sclera were yellow, her abdomen was soft, with
no tenderness or rebound pain, and Murphy’s sign was negative.

Laboratory examinations

The results of a routine blood test were as follows: White blood cell count 4.67 x 10° /L; hemoglobin 153 g/L; and platelet
count 127 x 10° /L. The biochemical test results were as follows: Alanine aminotransferase 309.4 U/L; aspartate
aminotransferase 313.1 U/L; total bilirubin 193.9 umol/L; direct bilirubin 162.4 pmol/L; albumin 32.2 g/L; cholinesterase
4739 U/L; blood urea nitrogen 4.4 mmol/L; creatinine 48 pmol/L; lactate dehydrogenase 419 U/L. Tumor markers were
assessed as follows: Carbohydrate antigen-153 26.5 U/mL; alpha-fetoprotein 100.57 ng/mL; carbohydrate antigen-125
77.2 U/mL. Coagulation function results were as follows: Prothrombin time 14.3 s; prothrombin activity 59.2%; activated
partial thromboplastin time 35 s; fibrinogen 1.07 g/L; D-dimer 1.19 mg/L; fibrinogen degradation products 3.59 mg/L.
The myocardial enzyme series values were within normal limits.
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Imaging examinations
Magnetic resonance cholangiopancreatography showed gallstones with cholecystitis, and there were stones in the
common bile duct. The common bile duct was mildly dilated. The spleen was also enlarged.

After the patient entered cardiac arrest and was admitted to emergency, imaging examinations were as follows: Acute
cerebrovascular lesions were not identified via head computed tomography(CT); chest CT indicated inflammation in the
lower lobe of the right lung; abdominal CT showed no dilation of bile ducts inside or outside the liver, abnormal density,
or splenomegaly.

Treatment

The patient’s liver did not function normally since she was admitted to our emergency. Combined with the imaging
results and elevated aminotransferases, gallstones with cholecystitis were considered. The patient underwent laparo-
scopic cholecystectomy and common bile duct exploration. During the operation, it was revealed that the gallbladder
wall was hyperemic and edematous, and the common bile duct was widened, with a diameter of approximately 12 mm.
The stones in the common bile duct were removed completely, and the T-tube was drained. The average drainage from
the T-tube was 305 mL per day.

However, the jaundice worsened, and elevations in direct bilirubin were observed (Table 1). Other laboratory
chemistry findings were as follows: Cytopenia affecting three lineages in the peripheral blood, hypertriglyceridemia, and
hypofibrinogenemia. Re-examination of magnetic resonance cholangiopancreatography did not indicate dilation or
obstruction in the intrahepatic and extrahepatic bile ducts. A series of tests, such as bone marrow morphology tests, were
completed after hematologist consultation, and the patient was discharged from the hospital. Other relevant results were
as follows: Ferritin 3881 pg/L; hemophagocytosis was found in the bone marrow (Figure 1); and normal results for
immunoglobulin, complement, antinuclear antibodies, extractable nuclear antibodies, thyroid function, human
parvovirus B19 (DNA), cytomegalovirus (nucleic acid), and Epstein-Barr virus (nucleic acid). We informed the patient's
family that further diagnosis and treatment would be needed, and they intended to go to another hospital. When she
returned to the hepatobiliary surgery department for follow-up, cardiac arrest occurred.

FINAL DIAGNOSIS

We considered septic shock, with a high possibility of biliary infection. Imipenem/ cilastatin sodium (1 g per 8 h) was
administered as an anti-infective, as well as for organ support. Considering that the T-tube was in place, T-tube drainage
was continued. Later, peripheral blood culture and bile culture results indicated the presence of Klebsiella acidogenes
(treated with cefoperazone sodium/sulbactam sodium, minimum inhibitory concentration 8 mg/L) and Enterococcus
faecium with high levels of aminoglycoside resistance (HLAR) (treated with vancomycin, minimum inhibitory concen-
tration 0.5 mg/L). According to the results regarding drug sensitivity, the anti-infection regimen was adjusted to
cefoperazone sodium/sulbactam sodium combined with vancomyecin.

We consulted a hematologist again. Since the patient showed signs such as cytopenia affecting three lineages in the
peripheral blood, hypertriglyceridemia, hypofibrinogenemia, ferritin > 500 ng/L, and hemophagocytosis in the bone
marrow, HLH was considered. An examination of soluble interleukin-2 receptor alpha subunit and natural killer cell
activity revealed that the soluble interleukin-2 receptor alpha subunit level was 22616 pg/mL (normal reference range <
6400 pg/mL) and natural killer cell activity was 8.14% (normal reference range > 15.11%) (Figure 2), leading to a clear
diagnosis of hemophagocytosis[1] (Table 2).

TREATMENT

According to the consultation, HLH-1994 was suggested. For the patient, her general condition was extremely poor and
complicated with severe gastrointestinal bleeding. She could not tolerate etoposide, so only corticosteroids were
administered. Multiple organ support therapy was continued.

OUTCOME AND FOLLOW-UP

The patient continued to deteriorate and died on March 8, 2023.

DISCUSSION

HLH was first reported in 1939 by Scott and Robb-Smith as “medullary histiocytic reticulocytosis”[2], and since then,
doctors have gradually learned more about the disease. HLH is characterized by fever, splenomegaly, and other atypical
symptoms, and organ dysfunction occurs as the disease deteriorates. The pathogenesis of HLH involves systemic inflam-
mation and severe cytokine storms caused by impaired natural killer cells and CD8+ cytotoxic cells[3,4]. HLH is classified
as primary HLH and secondary HLH. Primary HLH is an autosomal or sex chromosomal recessive hereditary disease,
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Table 1 Laboratory results on key dates

Item Feb.7 Feb. 10 Feb. 14 Feb. 21 Mar. 2 Mar. 3 Mar. 5 Mar. 8
Hb (g/L) 153 126 108 84 59 88 35 27
WBC (x 10°/L) 4.67 3.36 6.24 2.07 38.68 19.79 247 7.2
PLT (x 10°/L) 127 88 88 71 211 143 20 8
ALT (U/L) 309.4 205 102.2 36 782 1835 105.1 409.6
AST (U/L) 313.1 215 117.4 55.3 265.4 871.2 367.6 2215
TBIL (umol/L) 193.9 1312 94 2225 4252 521.2 355.2 245
DBIL (umol/L) 162.4 112.7 81 174.8 373.3 4226 276.9 169.5
PTA (%) 68.2 59.2 70 67.3 25 283 354 83
Cre (umol/L) 48 40 55 31 118 73 58 117
LDH (U/L) 419 367 245 413 793 1440 1182 3753
Ferritin (pg/L) - - - 3881.0 - - > 8000 -

TG (mg/dL) - 2.89 238 - - - - -

Fib (g/L) 1.05 1.07 2.04 158 1.49 1.34 08 0.74

Hb: Hemoglobin; WBC: White blood cell count; PLT: Platelet count; AST: Aspartate aminotransferase; TBIL: Total bilirubin; DBIL: Direct bilirubin; PTA:
Prothrombin activity; Cre: Creatinine; LDH: Lactate dehydrogenase; Fib: Fibrinogen; TG: Triglycerides; ALT: Alanine aminotransferase.

Table 2 Diagnostic guidelines for hemophagocytic lymphohistiocytosis in 2004

Diagnostic

criteria

1 Molecular diagnosis consistent with HLH

2 Five of the following eight criteria are fulfilled
Fever
Splenomegaly

Cytopenias affecting at least two of the three lineages in the peripheral blood; hemoglobin < 90 g/L; platelets < 100 x 10%;
neutrophils <1 x 10°

Hypertriglyceridemia and/or hypofibrinogenemia
Hemophagocytosis in bone marrow, spleen, or lymph nodes
Low or absent natural killer cell activity

Hyperferritinemia

Soluble interleukin-2 receptor alpha subunit = 2400 U/mL

while secondary HLH is triggered by infections, tumors, or autoimmune diseases[5]. Most studies on HLH involve
pediatric patients, while few epidemiological data on adults have been published[6]. An international study in Japan that
included children and adults showed that the incidence of HLH was 1/800000[7]. In adults, the proportion of secondary
HLH can be as high as 90%. Malignancy, especially lymphoma and leukemia, is the main trigger factor[8]. The 30-d case
fatality rate for HLH is approximately 27%[9], while it can reach 53%-57% in the intensive care unit, with sepsis as the
main underlying factor[10,11].

HLH lacks typical symptoms in the clinic, resulting in a delay in diagnosis and treatment in most affected patients.
Patients may present with persistent high fever, splenomegaly, lymph node enlargement, neurological symptoms,
abnormal liver function, and coagulation dysfunction, which deteriorate rapidly to critical illness and shock[12,13].
Statistics on adult HLH show that it takes 1-93 d from the first symptom to diagnosis, and the average time to diagnosis is
10 d[14]. Among these patients, 93%-98% have fever, 84%-86% have splenomegaly, 36%-61% have hepatomegaly, 33 %-
50% have respiratory dysfunction, 31%-39% have neurological symptoms, and jaundice is present in only 11% of patients
[8,14]. Therefore, few HLH patients present with jaundice as the first symptom, and it is crucial to recognize HLH with
atypical symptoms and laboratory tests to avoid a delay in treatment.
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Figure 1 Hemophagocytosis was identified in the bone marrow.
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Figure 2 Natural killer cell activity was significantly decreased. A: Background of natural apoptosis of target cells; B: The killing ratio of natural killer cells
to target cells.

The patient in this case report presented with jaundice as the first symptom. Since her elevated aminotransferase and
bilirubin levels indicate that her liver did not function normally, we could not exclude the possibility that the jaundice
was caused by biliary diseases; however, the jaundice and elevated aminotransferase persisted after the obstruction was
resolved and progressively worsened. We consider HLH to be a more critical cause. Only two cases of HLH secondary to
cholecystitis were retrieved. One of them did not record elevated bilirubin, and the other reported HLH with gallstones
and elevated direct bilirubin, but details were not provided[12,15]. We consulted the literature and found that elevated
aminotransferase could be found in the early phase of HLH and was associated with periportal vein lymphocyte infilt-
ration, which means activation of the disease[16]. Elevated direct bilirubin was found in nearly 50% of HLH patients[17-
19] and was found to be associated with prognosis[18,20,21]. Higher levels of direct bilirubin are associated with shorter
patient survival[22]. A pathological study of liver damage in patients with primary HLH found[23] that lymphocyte-
mediated bile duct damage was present in all specimens from HLH patients, and circumferential or clusters of monocytes
or lymphocyte cells were interposed between the epithelium and its basal layer. Specimens from some patients showed
cholestasis. The injury to the bile duct epithelium was mediated by infiltrating CD8+ and CD4+ T lymphocytes. The bile
duct and portal inflammation observed in these specimens were similar to that in primary sclerosing cholangitis or
primary cholestatic cirrhosis but without manifestations such as granuloma or bile duct sclerosis.
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Treatment mainly follows three approaches[14]: (1) Immunosuppressants such as glucocorticoids, immunoglobulin,
alemtuzumab, or etoposide are used to deplete immune cells and interrupt immune activation; (2) organ function support
and the prevention of severe bleeding are initiated; and (3) treatment aims to mitigate trigger factors. The diagnosis of
HLH was clear in our patient, and the trigger factor was sepsis. Blood culture and bile cultures obtained from the patient
were consistent, with both indicating the presence of Klebsiella acidogenes and Enterococcus faecium (HLAR). Effective anti-
infective treatment is crucial[24]. Bergsten’s studies have shown that etoposide is effective in improving patient outcomes
and can be used as a first-line therapy[25]; however, recent studies have shown that the use of etoposide does not
significantly improve survival[26]. In addition, etoposide could suppress immune function, which aggravates infection.
For this reason, only glucocorticoids were used to treat the patient in the current study. The patient admitted to our
hospital was of advanced age, was in extremely poor general health, had many comorbidities, and died.

CONCLUSION

HLH patients have low morbidity and a high mortality rate, and most of them have nonspecific symptoms. Many
patients visit the emergency department first, so it is particularly important to improve the recognition of HLH. Few
HLH patients have jaundice as the first symptom. In this patient, the jaundice was thought to be caused by biliary
obstruction at first stage, causing elevated aminotransferase and bilirubin, but surgical treatment is ineffective. As the
disease progressed, we found that the patient developed fever, splenomegaly, cytopenia, hypertriglyceridemia, hypofib-
rinogenemia, and elevated ferritin, and her HLH presented jaundice as the first symptom and was triggered by septic
shock. We ultimately failed to save her. Clinicians should try hard to discover HLH as early as possible because early
diagnosis can improve prognosis.
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