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SUMMARY
An association of autoimmune hemolytic anemia with disseminated tuberculosis is an exceedingly rare entity. 
We describe herein a case of cold hemolytic autoimmune anemia associated with miliary tuberculosis resolved 
with blood transfusions, therapeutic plasma exchange, and antituberculous agents. We discuss the advantages 
of therapeutic plasma exchange at an early stage in the management of this condition. 
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n	 INTRODUCTION

Autoimmune hemolytic anemia (AIHA) 
has an estimated incidence of 1-3 cas-

es per 100,000 subjects per year. It can oc-
cur as an idiopathic disorder or can coexist 
with another disease, mainly an infectious 
disease (1). AIHA is one of the rare presen-
tations of tuberculosis (2). Infection caused 
by Mycobacterium tuberculosis may lead 
to an immune response that results in the 
production of IgG, IgM, or both antibodies. 
This would lead to the mediation of warm, 
cold, or mixed types of AIHA. The man-
agement of this rare hematological compli-
cation is a real challenge because of a lack 
of recommendations: several observations 
have highlighted the importance of antitu-
berculous agents, blood transfusions, and 
corticosteroids but the response is not com-
pletely satisfactory (3). Therapeutic plasma 
exchange (TPE) has been used in the treat-
ment of several autoimmune diseases. This 
therapy would seem logical for cold AIHA, 
as IgM resides exclusively within the plas-
ma compartment and therefore is expected 
to be removed efficiently by the exchange 
process (4, 5). 

We report herein the case of a 34-year-old 
female patient presenting with cold AIHA 
associated with disseminated tuberculosis 
successfully treated with TPE at the acute 
phase.

n	 CASE REPORT

A 34-year-old, pregnant female patient 
with 32-week amenorrhea and without 
a significant past medical history was 
referred to the emergency room for pro-
longed fever, fatigue, and shortness of 
breath in the last week. At physical exam-
ination, high temperature at 38.5°C, mu-
cocutaneous pallor, tachycardia with heart 
beats at 100 per minute, respiratory rate at 
20 cycles per minute, and blood pressure 
at 110/70 mmHg were found. Abdominal 
examination showed spleen enlargement. 
Obstetrical assessment did not reveal any 
acute complications related to the fetus or 
the placenta. Laboratory findings showed 
a regenerative normocytic normochro-
mic anemia of 6 g/dL, white cells of 7.0 
Giga/L, lymphopenia of 270/mm3, and 
platelet count of 120 Giga/L. Liver tests 
showed increased alanine transaminase, 
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aspartate transaminase, alkaline phos-
phatase, and gamma glutamyltransferase. 
Total bilirubin and lactate dehydrogenase 
were elevated. Haptoglobin was low. Pe-

ripheral blood smear did not show schizo-
cytes. C-reactive protein was high at 120 
mg/dL and renal function was normal. 
Urine and blood bacteriological cultures, 
as well as vaginal swab, were negative. 
The indirect antiglobulin test was negative 
and the direct antiglobulin test was posi-
tive with C3d class autoantibodies. No al-
loantibodies were found in the peripheral 
blood. The patient received blood transfu-
sions with poor results and remained fe-
brile. Fetal extraction was then decided. 
Afterwards, the patient was referred to 
the internal medicine department. Further 
investigations, including antinuclear anti-
bodies, hepatitis B, C and HIV serological 
tests, were negative. The thoracoabdomi-
nal CT-scan showed bilateral interstitial 
lung disease, thoracic and abdominal 
lymph nodes enlargement, hepatomegaly, 
and splenomegaly. 
Liver biopsy showed multiple epithelioid 
granulomatous lesions with focal central 
necrotic region within the parenchyma 
(Figure 1). Tissue polymerase chain re-
action was positive for Mycobacterium 
tuberculosis. A diagnosis of autoimmune 
hemolytic anemia in a patient with miliary 
tuberculosis was established. TPE with 
fresh frozen plasma fluid replacement 
started under intensive care monitoring, 
five times on five consecutive days. At 
the end of the 5th day of the TPE session, 
we observed a steady improvement of 
hemolytic markers and the patient became 
persistently independent of blood transfu-
sions for the first time after her admission 
in the hospital (Figure 2). Anti-tubercu-
lous therapy, consisting of isoniazid 300 
mg/day, rifampicin 600 mg/day, ethambu-
tol 2000 mg/day, and pyrazinamide 2000 
mg/day, was instituted as well as a 4-week 
course of oral prednisone at the end of the 
TPE sessions because of persistent hy-
poxemia due to interstitial lung disease. 
The patient’s general condition improved 
progressively. The fever discontinued 10 
days after antituberculous agents were ini-
tiated. Ethambutol and pyrazinamide were 
stopped after two months and therapy was 
completed after one year with rifampicin 
and isoniazid. 

Figure 1 - A) Light microscopy (×200) using HES staining showed multiple 
epithelioid granulomatous lesions (black arrow) with focally central necrotic 
region (asterisk) within the hepatic parenchyma. B) Light microscopy (×400) 
using HES showing non necrotizing granuloma. C) Light microscopy (×400) 
using HES showing necrotizing granuloma.

 
 
Figura 1 - A) La microscopia ottica (×200) con colorazione HES ha mostrato lesioni granulomatose epitelioidi 
multiple (frecce nere) con regione necrotica focalmente centrale (asterisco) all’interno del parenchima epatico. B) 
Microscopia ottica (×400) con HES che mostra granuloma non necrotizzante. C) Microscopia ottica (×400) con 
HES che mostra granuloma necrotizzante. 
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Figure 2 - Graphic representation of patient’s lactate dehydrogenase (LDH) 
and hemoglobin concentrations in relation to the onset and termination of 
blood transfusions, therapeutic plasma exchange, antituberculous agents and 
glucocorticoids. 

 
 
Figura 2 - Rappresentazione grafica dei livelli di lattato deidrogenasi (LDH) ed emoglobina della paziente in 
relazione all’inizio e alla fine di trasfusione di sangue, plasmaferesi terapeutica, agenti antitubercolari e 
glucocorticoidi.  
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n	 DISCUSSION  
AND CONCLUSIONS

Hematological disorders reported in tuber-
culosis are rare and can affect all lineages. 
Several mechanisms for the development of 
anemia in mycobacterial infection include 
chronic inflammation, iron deficiency, 
undernutrition, and immune marrow sup-
pression. AIHA is diagnosed on suggestive 
clinical presentation of hemolysis and lab-
oratory findings compatible with anemia. 
Direct antiglobulin tests detecting autoan-
tibody and/or complement on the surface 
of red blood cells confirm the autoimmune 
character. Agglutination of autoantibodies 
with an optimum temperature of 37°C (DAT 
IgG type) are called warm autoantibodies 
AIHA, while agglutination with optimum 
temperature of 3 to 4°C (DAT IgM and/or 
C3d type) can cause symptoms related to 
agglutination of red blood cells in cooler 
parts of the body (6). Besides, cold aggluti-
nin AIHA can cause blood vessel obstruc-
tion through the interaction of complement 
system activation with the coagulation. 
This could explain placental ischemia and 
the consequent obstetrical complications 
(7). We report herein the case of a 34-year-

old female patient with no relevant clinical 
history presenting with impaired general 
conditions and autoimmune hemolytic ane-
mia developed during the third trimester of 
pregnancy. Classical complications related 
to pregnancy such as thrombotic micro-
angiopathy, HELLP (hemolysis, elevated 
liver enzymes and low platelets count) 
syndrome, and maternofetal infection were 
ruled out. The patient remained dependent 
on blood transfusion and febrile, without 
an evident etiology. Thus, fetal extraction 
was decided because of the risk of sud-
den fetal death (8). Infections account for 
the major bulk of secondary cold AIHA. 
Tuberculosis-induced AIHA is a rare entity 
with only 21 case reports in the published 
literature (3). The exact etiopathogenesis is 
not known. However, in experimental ani-
mal models, Berkowitz et al. demonstrated 
that the injection of tuberculous bacilli or 
their products caused hemolytic anemia, 
pancytopenia, and myelofibrosis (9). In 
humans, we suppose that autoimmune cy-
topenia is related to intrinsic immunologi-
cal tolerance breakdown due to inflamma-
tory cytokines generated by tuberculous 
infection. Further studies are needed to 
elucidate the exact role of Mycobacterium 

Table I - Review of the literature with case reports of tuberculosis-associated autoimmune hemolytic anemia.

Authors Year Country Age/sex TB localization AIHA type AIHA treatment

Siribaddane (10) 1997 Sri Lanka 24/F Lymph node Cold agglutinin ATT

Turgut (11) 2002 Turkey 28/F Lungs NS ATT

Kuo (12) 2001 Taiwan 26/M Disseminated NS ATT

Blanche (13) 2000 France 42/M Disseminated Mixed Steroids, ATT, surgery

Abba (14) 2002 Saudi Arabia 21/F Gastro intestinal Mixed ATT, transfusion

Bakshi (15) 2004 India 8/F Disseminated Mixed Steroids, ATT, transfusion

Gupta(16) 2005 India 8/M Abdominal NS Steroids, ATT

Khemiri (17) 2009 Tunisia 11/F Lungs Warm ATT

Nandennavar (18) 2001 India 19/F Lymph node NS ATT

Wu (19) 2012 China 24/F Disseminated Cold AT, transfusion

Safe (20) 2013 Brazil 18/F Lungs Warm ATT, transfusion

Bahbahani (21) 2014 Kuwait 24/F Lymph node Warm ATT, steroids, Transfusion

Anurag (22) 2015 India 25/F Pulmonary Cold ATT, transfusion

Shamshad (23) 2017 Pakistan 68/F Pulmonary Cold ATT

Our case 2020 France 34/F Disseminated Cold TPE, ATT, steroids, transfusion

ATT, anti-tuberculous treatment; NS, non-specified; TPE, therapeutic plasma exchange.
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tuberculosis in AIHA. In a review of the 
literature of AIHA in patients with tuber-
culosis, treatment consisted of anti-tuber-
culosis agents in all cases, blood transfu-
sions in half of them, and glucocorticoids 
in 38% of cases mostly in disseminated tu-
berculosis (3). Table I (10-23) summarizes 
the published case reports of tuberculosis-
associated autoimmune hemolytic anemia. 
For infection-associated hemolytic anemia, 
immediate initiation of an appropriate anti-
microbial therapy is the cornerstone of the 
treatment. In the literature, glucocorticoids 
were used in case of warm and/or mixed 
AIHA in association with anti-tuberculosis 
agents and mainly in cases of disseminated 
tuberculosis (13, 15, 21).
However, glucocorticoids and splenectomy 
are not effective in the majority of patients 
with cold AIHA, in contrast to warm AIHA 
(24). The reported effectiveness of steroids 
or splenectomy in cold AIHA related to tu-
berculosis is probably due to the fact that 
patients with IgG cold reacting antibodies, 
antibodies with a higher thermal amplitude 
that cause some warm hemolysis, or mixed 
warm and cold AIHA were included. In 
fact, glucocorticoids will downregulate 
phagocytosis, but will not discontinue an-
tibody production. Thus, reported satisfac-
tory response is around 10 to 15% (25, 26). 
Besides, splenectomy is not recommended 
because the intratissular hemolysis site in 
cold agglutinin AIHA is the liver. No tar-
geted rituximab therapy was reasonable at 
this early stage with high suspicions of an 
underlying infectious process. For critical 
hemolysis, when it is unacceptable to wait 
several days before antituberculous agents 
take effect, therapeutic plasma exchange is 
thought to be highly effective in removing 
cold agglutinins because these are always 
IgM antibodies and occupy the intravascu-
lar sector (27, 28). Moreover, according to 
the American Society for Apheresis, thera-
peutic apheresis for severe cold agglutinin 
disease is considered a second-line therapy 
either as stand-alone treatment or in con-
junction with other treatments (29). This 
procedure does not address the source of 
antibody production and thus must be con-
sidered as a temporizing therapeutic alter-

native until the underlying cause is under 
control. To the best of our knowledge, this 
is the first case of cold AIHA in a patient 
with disseminated tuberculosis treated with 
therapeutic plasma exchange with a favora-
ble outcome. Larger studies are mandatory 
to confirm the indication of TPE in cold 
AIHA. 
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