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Hemophagocytic syndrome in a patient with disseminated

tuberculosis: a case report
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ABSTRACT

Hemophagocytic syndrome (HS) is a rare disorder of the immune system. It is characterized by fever, lymphadenopathy, hepato-
splenomegaly, cytopenia and hyperferritinemia. The cause differs in each country suggesting a specific genetic background and
epidemiology of infections, and it can be associated with malignant diseases. A rare cause of HS is tuberculosis (TB), we describe
a case of HS associated with disseminated Mycobacterium tuberculosis (MT) infection in a patient from Sudan. He presented diar-
rhea, fever, pancytopenia, thickened and dilated bowel loops and lymph nodes enlargement at ultrasound and computed tomography
scan. A bone marrow biopsy performed to rule out a lymphoma revealed a HS. The bronchoalveolar lavage (BAL) culture was then
positive for MT and subsequently, radiologic aspects of lung and spleen TB involvement appeared. A disseminated tuberculosis
was diagnosed. Despite antituberculous therapy, the patient died as in approximately 50% of the HS associated with TB.

Introduction

Hemophagocytic syndrome (HS) is a rare disorder
of the immune system with an estimated incidence of
one per 800,000 people/year and one to ten per 1 mil-
lion in the pediatric population in Italy, Sweden, and the
USA.! HS may be under-diagnosed owing to variable
clinical presentations, diagnostic criteria and a low level
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of awareness by medical personnel, thus delaying
prompt treatment and contributing to the high mortality
rates.? The main causes differ in each country, and this
suggests a specific genetic background or differences
in the circulation of suspected triggering agents, partic-
ularly infections.! It is caused by a disorder of the im-
munoregulatory capacity. It is characterized by
persistent fever, lymphadenopathy, hepatospleno-
megaly, cytopenia and hyperferritinemia.! It can be as-
sociated with infections, malignancies or autoimmune
diseases. Among the rare causes of this syndrome
there is tuberculosis (TB), whose diagnosis becomes
especially complicated when the clinical picture does
not clearly involve lung. TB infection is still common
and remains an important cause of morbidity and mor-
tality worldwide and particularly in underdeveloped
and developing nations. The gastrointestinal tract is
the sixth commonest extrapulmonary site to be af-
fected after lymphatic, genitourinary, bones and joints,
miliary and meningeal involvement. Manifestations
can be non-specific and mimic many conditions, in-
cluding malignancies.* We describe a case of HS as-
sociated  with  disseminated  Mycobacterium
tuberculosis (MT) infection.

Case Report

A 33-year-old Sudanese man, who had been living
in Italy for 3 years, was admitted to a hospital in another
Italian region for abdominal pain unresponsive after un-
specified treatment, diarrhea and weight loss. Esopha-
gogastroduodenoscopy and colonoscopy were negative,
so he was discharged with no specific therapy. Because
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of the persistence of symptoms and a continuous inter-
mittent fever (39°C) onset 15 days before, he was ad-
mitted to our Department of Internal Medicine. His past
medical history was unremarkable. He was ex-smoker
and drinker; he did not use drugs. On admission, his
clinical conditions were poor; he was anorexic. His
weight was 50 kg, his height was 180 cm, body mass
index 15.4. His blood temperature was 38°C. Abdomi-
nal palpation revealed pain in the mesogastric region.
Abnormal laboratory values were: hemoglobin 8.4
g/dL, white bood cells 1200/mmc, platelets
130,000/mmec, erythrocyte sedimentation rate 29, fer-
ritin 1700 ng/mL, triglycerides 315 mg/dL, reduced
serum albumin, calcium and sodium, positive fecal oc-
cult blood test. An extensive serological screening was
performed with the aim to identify any possible cause
of persistent fever: multiple blood cultures (all nega-
tive), serologic tests for infectious diseases [cy-
tomegalovirus (CMYV), Epstein-Barr (EBV), hepatitis
B and C, HIV viruses, Salmonella typhi, resulted all
negative], negative was the MT research in the urine
and in the blood and X-ray of the chest was negative
too. Abdominal ultrasound showed: splenomegaly
(spleen 13.5 cm), numerous mesenteric lymph nodes
enlargement (the maximum longitudinal diameter was
2-3 cm). Some small bowel loops were dilated and
thickened. There was also a thin ascites and small bi-
lateral pleural effusion. A computed tomographic scan
of the abdomen confirmed this ultrasound picture.
Meanwhile, a culture of pharyngeal gargle became pos-
itive for Pneumocystis carini, so we started antibiotic
therapy with sulfamethoxazole/trimethoprim 1600
mg/die and ciprofloxacin 400 mg/die ev. The presence
of a positivity to P. carini and the negativity of HIV
serologic tests addressed us to formulate the hypothesis
of lymphoma as a cause of the immunodepression state.
In this suspicion a bone marrow biopsy was performed.
Histological specimens of iliac crest showed signs of
HS (Figures 1 and 2). So, we started therapy with pred-
nisone 25 mg/day with an initial improvement of blood
cells values. Despite clinical improvement, some doubts
arose: the syndrome is more often associated with in-
fections than with lymphoma, ultrasound and computed
tomography scans did not show the typical aspects of
lymphoma and the presence of pleural involvement
shifted the focus to the chest. At this point, our attention
was focused on HS-associated infections and, after a
review of the literature, despite the initial negative re-
sults of cultural tests, a MT infection was hypothesized
as the trigger for HS. The bronchoalveolar lavage
(BAL) culture that resulted positive for the first time
for MT, was repeated again. The cultural test demon-
stration of the presence of MT, the radiological imaging
compatible with TB have led us to the diagnosis of dis-
seminated TB with predominant abdominal involvement
associated with HS. The patient was treated with
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quadruple antitubercular therapy and ciprofloxacin,
after 30 days the steroid was suspended and it was
maintained the triple therapy. Signs of hemophagocytic
syndrome improved. However, despite the quadruple
therapy and the initial improvement after steroid ther-
apy, patient’s clinical conditions returned to be precar-
ious and the imaging study showed a significant
worsening; splenic lesions increased in volume and
there was a worsening of the pulmonary imaging frame-
work. The patient died before being able to perform a
new BAL to assess the possible presence of MB resist-
ant to conventional therapy.

Discussion

Hemophagocytic syndrome or hemophagocytic
lymphohistiocytosis is an example of a failure of the
immune response that leads to a severe condition of
hyper-inflammation. The disease develops because the
T cells proliferate in an aberrant way, causing the
hyper-activation of macrophages which increase their
phagocytic activity of blood cells (especially erythro-
cytes); hence the name of the syndrome.*

Depending on the etiology, HS can be divided into
genetic (i.e., primary) and acquired (i.e., secondary)
forms. Genetic and familial forms (primary) have an
early onset, they recognize a genetic defect, and can
be triggered by viral infections. The acquired forms
(or secondary) can occur at any age, many times there
is not an underlying immune deficiency. The acquired
form is found in association with malignancies (espe-
cially T-cell lymphoma), autoimmune diseases, drug
hypersensitivity reactions or infections.® The trigger
of hyper-inflammation can be represented not only by
viral infections (43% of the viral cases are due to EBV
and 9% to CMV)! but also by a variety of other viral,
bacterial and parasitic pathogens, including S. typhi,
Histoplasma capsulatum, Leishmania, Toxoplasma
gondii, HIV and M. tuberculosis.

The pathophysiological bases of the syndrome are
still not clear. However, many reports suggest that ab-
normalities in the immune regulatory system play a cen-
tral role in HS. In particular, an imbalance in Th1-Th2
cells, especially an uncontrolled augmentation of Thl
response and subsequent activation of cytotoxic T cell
and macrophages, could be the pathophysiological
mechanism behind the syndrome.® Secondary forms of
HS are often triggered by intracellular pathogens that
typically activate an immune response of type Th1.” In
animal models, immunological control of MT infection
requires potent Thl cell immunity. So, it is likely that
the altered immune response, in patients with tubercu-
losis, may trigger the syndrome.?

In our report the hypothesis of TB was supported
by: chest involvement, the co-existence of dissemi-
nated TB with HS, the high incidence in Sudan.
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Figure 1. A) E-E overview: bone marrow biopsy showing increased cellularity, evaluated 80% (normal value: average
50%). B and C) CD68: the pictures show several histiocytes (marked by anti-CD68 antibody) demonstrating phagocytosis
of red blood cells and granulocytes.

Figure 2. A) E-E 10x: detail of increased bone marrow cellularity with a normal distribution of megakaryocytes. B) E-
E 40x: higher magnification shows normal maturing bone marrow cellular elements (myeloid, erythroid and megakary-
ocytic components) associated with a pronounced histiocytic hyperplasia, focally demonstrating phagocytosis. C) LCA:
staining with anti-CD45 antibody (LCA) shows a reactive lymphoid tissue with interstitial e micronodular distribution.
D) MPO: bone marrow cellularity is largely composed by myeloid component (marked by anti-MPO antibody) which
is more represented than the erythroid counterpart (myelo-erythroid ratio 4:1).
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The difficulty of making diagnosis in this case is re-
lated to several facts. First, the low prevalence of dis-
seminated TB (which is estimated to be between 0.6
and 8%), and even more in the clinical presentation of
our patient: absence of pulmonary symptoms (lack of
cough, clear pleural effusion only after a long time), the
coexistence of an HS which complicated a severe un-
derlying disease: severe pancytopenia, the difficulty in
isolating the germ. Lastly, perhaps our approach to the
formulation of Western-type diagnostic hypotheses has
been misleading. Indeed, supposing an immunodepres-
sion (coinfection with P. carinii) the negativity of HIV
and the presence of HS induced us to think about a lym-
phoma rather than a TB.

Diagnostic criteria of HS are the following: fever,
splenomegaly, cytopenia (at least 2 lines), hyper-
triglyceridemia and/or hypofibrinogenemia, hemo-
phagocytosis in bone marrow or spleen or lymph
nodes. In addition, compared to the 5 criteria of 1991,
three additional criteria have been introduced between
2004 and 2017 (Table 1).%1°

In our clinical case and laboratory, parameters sat-
isfied 5 out of 8 diagnostic criteria of HS. In addition,
even one of the new diagnostic criteria was satisfied.
Highly elevated ferritin is strongly associated with HS
and compared to the other two parameters [natural
killer-cell activity and interleukin (IL)-2 receptor lev-
els] is more available in everyday practice.'! In fact
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the goal is to develop diagnostic criteria able to iden-
tify the disease at an early stage before the storm of
proinflammatory cytokines has developed.'?

All symptoms can be explained by the high con-
centration of pro-inflammatory cytokines and tissue
infiltration by lymphocytes and activated histiocytes.'
The cardinal symptoms are: fever (caused by the re-
lease of IL-1 and IL-6), cytopenia (tumor necrosis fac-
tor-a, y-interferon), hepatosplenomegaly (secondary
to tissue infiltration). Other symptoms include: lym-
phadenopathy, rash, jaundice, neurological symptoms.
Biochemical parameters include: high levels of
triglycerides, ferritin, transaminases, bilirubin and lac-
tate dehydrogenase, and low levels of fibrinogen.’
Fever and hepatosplenomegaly are present in 70% of
patients at an early stage of the disease while cytope-
nia, hypertriglyceridemia and hyperferritinemia are
present in 50% and hemophagocytosis in about 40%
of patients as initial signs. This makes it very difficult
to diagnose the syndrome, because fever and he-
patosplenomegaly are very generic signs, which are
present in many diseases. Moreover, the same mani-
festations can be caused by the disorder that triggers
HS. The differential diagnosis is with infections (EBV,
CMV, Leishmaniasis), leukemia, anaplastic large cell
lymphoma, juvenile rheumatoid arthritis.

A review of the world literature showed, from Jan-
uary 1975 to March 2014, 63 cases of TB associated

Table 1. Revised diagnostic guidelines for hemophagocytic lymphohistiocytosis. '’

The diagnosis HLH can be established if one of either 1 or 2 below is fulfilled:

1. A molecular diagnosis consistent with HLH

2. Presence of five of the eight following clinical criteria:

A. Initial diagnostic criteria (to be evaluated in all patients with HLH)

- Fever
- Splenomegaly

- Cytopenias (affecting >2 of 3 lineages in the peripheral blood):

i) hemoglobin <90 g/L (in infants <4 weeks: hemoglobin <100 g/L);

ii) platelets <100x109/L;

iii) neutrophils <1.0x109/L.
- Hypertriglyceridemia and/or hypofibrinogenemia:
- Fasting triglycerides >3.0 mmol/L (i.e., 2265 mg/dL)
- Fibrinogen <1.5 g/L

- Hemophagocytosis in bone marrow or spleen or lymph nodes

- No evidence of malignancy

B. New diagnostic criteria
- Low or absent NK-cell activity
- Ferritin >500 pg/L

3. Soluble CD25 (i.e., soluble IL-2 receptor) >2400 U/mL:
A. FHL should have no evidence of malignancy
B. Supportive evidence

- CNS symptoms and spinal fluid pleocytosis (mononuclear cells) and/or elevated spinal fluid protein

- Jaundice:

i) hepatic enzyme abnormalities and histological picture resembling
i) chronic persistent hepatitis (biopsy), coagulopathy, lymph node
iii) enlargement, edema, skin rash, hypoproteinemia, hyponatremia

C. Absence of hemophagocytosis does not exclude a diagnosis of HLH
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lymphohistiocytosis; CNS, central nervous system.
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Table 2. Clinicopathological characteristics of patients with tuberculosis-associated hemophagocytic lymphohistiocytosis

(January 1975 - March 2014).

Parameters Values

Number cases N=63

Men age (range)

55 years (14 days-80 years)

Associated co-morbidity 65%

Mean duration of symptoms before diagnosis % (range)

51 days (7-180 days)

Fever 100%
Splenomegaly + Hepatomegaly 71%
Management 26% only ATT

59% ATT + immunosuppressor/immunomodulator
12.9% no therapy
0.16% only immunotherapy

Outcome

49% death

Modified from Padhi et al., 2015' with permission.

with HS (Table 2).!* The mean duration of symptoms
before diagnosis of TB-HS was 51 days and in 8 pa-
tients the diagnosis of TB was made at autopsy. So,
the rarity, the multiform clinical presentation and the
lack of knowledge about this disease, delay the diag-
nosis and consequently the beginning of therapy. Out-
come was death in 49% of patients and in most cases
was attributed to a delay in the beginning of therapy
in the course of the illness.'*

There is no consensus about the optimal treatment.
In every case, the underlying disease must be aggres-
sively treated, to arrest the development of HS and TB
should be considered early in the differential diagnosis
of infectious etiologies possibly associated with HS.>!2

Conclusions

The current epidemiology of tuberculosis in Italy
is characterized by a low incidence in the general pop-
ulation and the concentration of most of the new cases
in certain risk and age groups. 52% of the total re-
ported cases occurred in foreign patients. On average
40% of the cases notified in foreign patients happen
in the first two years from the arrival in our country.
Tuberculosis is associated with significant mortality
and morbidity rates, which increase if complicated by
HS. Recognizing TB as the cause of HS, that is not
easy when there is no pulmonary involvement, is cru-
cial to start early treatment and improve prognosis.
This case leads us to conclude that the diagnosis of tu-
berculosis should always be considered in patients at
risk even when there is not a clear pulmonary involve-
ment. The HS in disseminated TB is severe and can
lead to the patient’s death, the evolution of the clinical
picture, however, shows though as disseminated TB
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has a poor prognosis and how only an early diagnosis
can provide to these patients a safe recovery.
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