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Abstract
An 80-year-old woman was admitted with continuous fever, hepatic dysfunction and cytopaenia. The presence of
hepatosplenomegaly, hyperferritinaemia, hypofibrinogenaemia and phagocytosis by macrophages in the bone marrow was
consistent with a diagnosis of haemophagocytic lymphohistiocytosis (HLH). We suspected that HLH was induced by pre-
existing tuberculosis, and antitubercular agents were started. Positive nucleic acid amplification and sputum culture for
Mycobacterium tuberculosis resulted in a diagnosis of pulmonary tuberculosis. The patient improved with three months of
treatment. In this patient, manifestations of HLH preceded those of pulmonary tuberculosis. A diagnosis of HLH should
increase suspicion of disseminated tuberculosis and thus contribute to early detection.

INTRODUCTION
Haemophagocytic lymphohistiocytosis (HLH) follows macrophage
activation and is accompanied by hypercytokinaemia. In bacteria-
associated HLH, the elimination of infected cells by immunocom-
petent cells such as cytotoxic T cells or natural killer cells is dys-
functional. In this condition, hyperimmunisation for infected cells
is sustained and inflammatory cytokines are produced by
immunocompetent cells at an abnormal level. This cytokine storm
will activate macrophages, resulting in HLH state [1, 2], presenting
with fever, rash, hepatosplenomegaly, coagulation abnormalities

and neurological symptoms [3]. Haemophagocytosis is observed in
reticuloendothelial tissues including the bone marrow, lymph
nodes, liver or spleen. In adults, HLHmay be associated with infec-
tion, malignancy, rheumatologic disorders or immunodeficiency
syndromes. The state of HLH as an initial manifestation of tuber-
culosis infection is rarely seen, as the incidence is 0.3–0.8% [4, 5].
In this patient, secondary HLH occurred following a pulmonary
tuberculosis infection. Thus, a diagnosis of HLH contributes to
early detection of pulmonary tuberculosis.
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CASE PRESENTATION
In the summer of 2014, an 80-year-old woman complaining of a
2-week fever despite antibiotic therapy was admitted to a local

hospital. She had a history of cervical disc herniation and
mitral valve insufficiency. Laboratory tests revealed hepatic
dysfunction and cytopaenia, and she was transferred to our
hospital for further evaluation. On admission, we noted pur-
pura of the skin and conjunctival appearance consistent with
anaemia. The liver margin was palpable at a finger breadth
below the central costal margin, and physical examination
revealed no other abnormalities. Her blood pressure was 98/68
mmHg, pulse rate was 84 beats/min, body temperature was
37.8°C, and respiratory rate was 16 breaths/min. The blood
count revealed pancytopenia, with 15.4 × 102 /μl white blood
cells (WBC; normal range: 35–97 × 102 /μl), 10.7 g/dl haemoglo-
bin (Hb; normal range: 10.8–14.9 g/dl) and 4.5 × 104 platelets/μl
(normal range: 14–37 × 104 /μl). The activated partial thrombo-
plastin time was 69.9 s (normal range: 24–39 s), prothrombin
time was 16.8 s (normal range: 10.5–14.0 s) and fibrinogen level
was 36mg/dL (normal range: 186–355mg/dl), indicating pro-
longation of coagulation index and severe hypofibrinogenae-
mia. Serological testing revealed values of 296 IU/L aspartate
aminotransferase (AST; normal range: 13–33 IU/l), 2.3mg/dl
total bilirubin (normal range: 0.2–1.3mg/dl), 0.74mg/dl C-
reactive protein (CRP; normal range: ≦0.3mg/dl), 3 267 IU/l lac-
tate dehydrogenase (normal range: 119–229 IU/l), 125,180 ng/ml
ferritin (normal range: 12–60 ng/ml) and 9880 U/ml serum
Interleukin-2 (IL-2) receptors (normal range: 145–519 U/ml)
(Table 1). Chest computed tomography (CT) revealed a granular
shadow in the lower lung field. An abdominal CT scan also revealed
conspicuous hepatosplenomegaly (Fig. 1A). Haemophagocytosis was
observed in the bone marrow specimen, but there were no signs of
haematological malignancy, such as myelodysplastic syndromes
or leukaemia (Fig. 1B). The clinical signs, including high fever,

Table 1: Laboratory data on admission

White blood
cells

15.4 ×102/μl Total bilirubin 2.3 mg/dl

Neutrophil 78 % BUN 29.2 mg/dl
Monocyte 3 % Creatinine 0.79 mg/dl
Lymphocyte 18 % Na 138 mEq/l
Eosinophil 0 % K 4.3 mEq/l
Basophil 1 % Cl 101 mEq/l

Red blood
cells

384 ×104/μl CRP 0.74 mg/dl

Haemoglobin 10.7 g/dl BS 91 mg/dl
MCV 81.3 fL Ferritin 125,180 ng/ml
Platelet 4.5 ×104/μl PT 16.8 sec.
AST 37 IU/l PT-INR 1.78
ALT 296 IU/l APTT 69.9 sec.
LD 3267 IU/l Fibrinogen 36 mg/dl
ALP 37 IU/l FDP 13.4 μg/ml
ɤGTP 105 mg/dl sIL-2R 9880 U/ml

MCV, mean corpuscular volume; AST, aspartate aminotransferase; ALT, alanine

aminotransferase; LD, lactate dehydrogenase; ALP, alkaline phosphatase; ɤGTP,

gamma-glutamyltransferase; BUN, blood urea nitrogen; CRP, C-reactive protein;

PT, prothrombin time; PT-INR, prothrombin time-international normalized

ratio; APTT, activated partial thromboplastin time; FDP, fibrin degradation pro-

ducts; sIL-2R, soluble interleukin-2 receptor.

Figure 1: (A) Marked splenomegaly (arrow) and hepatomegaly are shown in this CT scan. (B) Bone marrow aspirate obtained on admission. (haematoxylin and eosin ×

600). The arrow indicates a haemophagocytic cell. (C) CT scan of the middle lung field showing a granular shadow extending to the left middle area (arrow). (D) Bone

marrow aspirate obtained 3 months after starting tuberculosis treatment. (haematoxylin and eosin × 200). No haemophagocytic cells were evident.
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splenomegaly, cytopaenia affecting two lineages, hypofibrino-
genaemia, haemophagocytosis in the bone marrow, hyperferriti-
naemia, and elevation of serum IL-2 receptors, satisfied the
criteria for a diagnosis of HLH [3].

We speculated that the remarkable hepatosplenomegaly
and hepatodysfunction were caused by the tuberculosis infec-
tion. As there was a possibility that HLH was induced by tuber-
culosis infection, an antitubercular drug regimen of isoniazid,
rifampicin, ethambutol and pyrazinamide was started on day 3
after obtaining samples for culture and nucleic acid amplifica-
tion testing for mycobacterial tuberculosis. The patient’s
respiratory status included transient hypoxia, which responded
to oxygen administration. To investigate the cause of the hyp-
oxia, we examined the chest CT scan again, and observed a
granular shadow spreading to the middle lung field (Fig. 1C). As
pneumocystis or fungal pneumonia could not be definitively
excluded, sulfamethoxazole/trimethoprim and antifungal
drugs were administered. Considering a possible exacerbation
of HLH, methylprednisolone pulse therapy (500mg/day) was
started on day 4. A liver biopsy to identify the cause of HLH was
not performed due to her high bleeding risk, as reflected by her
low platelet count.

Results of the nucleic acid amplification test and acid-fast
staining of sputum obtained on day 5 confirmed the presence
of Mycobacterium tuberculosis (M. tuberculosis). Her final diagnosis
was pulmonary tuberculosis with tuberculosis-induced HLH.
The antituberculosis therapy was continued and acid-fast
staining was negative on day 21. The abnormal findings of cyto-
paenia, liver dysfunction and granular shadow in the lung
improved after 1 month. Haemophagocytosis of the bone mar-
row was resolved after 3 months of antituberculosis therapy
(Fig. 1D), and the pulmonary tuberculosis was considered
cured. The patient was transferred to her local hospital to con-
tinue tuberculosis therapy and observation.

DISCUSSION
The first report of HLH was in 1939 by Scott and Robb-Smith [6].
The clinical manifestations and organ dysfunction characteris-
tic of HLH are caused by a severe inflammatory response to a
hereditary or acquired trigger [1, 4]. The primary symptoms are
fever, hyperferritinaemia, organomegaly and cytopaenia. The
key pathological finding is haemophagocytosis in any tissue.
This patient experienced fever, splenomegaly, cytopaenia
affecting two lineages, hypofibrinogenaemia, haemophagocyto-
sis in the bone marrow, hyperferritinaemia, and elevation of
serum IL-2 receptors, all of which are consistent with the 2004
criteria for HLH [3]. Secondary HLH is caused by infection,
malignancy, rheumatologic disorders or immunodeficiency

syndromes [1, 4]. Approximately 70% of infectious HLH cases
are caused by viruses, and the Epstein–Barr virus is predomin-
ant. Bacterial infection comprises about 18% of infection-
caused HLH, with tuberculosis involved in 7% of HLH cases [3].

Table 2 summarizes 39 HLH case reports accompanied by
tuberculosis [7–13]. Splenomegaly seems to occur less frequently
in tuberculosis-induced HLH than other types of secondary HLH;
no other specific associations were found in those reports.
Tuberculosis-induced HLH was often reported in patients young-
er than 65 years of age. Disseminated tuberculosis was reported
in 54% of tuberculosis-induced HLH cases and involved the lungs
(50%), bone marrow (32%), lymph nodes (32%) and liver (24%).
Tuberculosis involved the extrapulmonary regions in 76% of
cases, and about half of those cases had only extrapulmonary
involvement. For that reason, a diagnosis of extrapulmonary
tuberculosis involving the bone marrow, lymph nodes, or liver
should increase suspicion of tuberculosis-induced HLH. A previ-
ous report noted that administration of immunosuppressive
drugs for tuberculosis-induced HLH with no pulmonary findings
worsened the patient’s condition [14].

There is a limitation that warrants discussion. A liver biopsy
was not performed due to a relative contraindication of low
platelet count. The resulting liver biopsy could have provided
useful information to decide if this patient has disseminated
tuberculosis or not.

In conclusion, a diagnosis of HLH contributed to the early detec-
tion and treatment of pulmonary tuberculosis. If tuberculosis-
induced HLH is suspected, evaluation of extrapulmonary regions
should be performed. Findings of HLH in a patient with clinical and
radiographic evidence of tuberculosis should raise suspicion of dis-
seminated tuberculosis.
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