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Female, 46-year-old

Autoimmune haemolytic anaemia ¢ brucella induced autoimmune haemolytic anaemia and immune
thrombocytopeni ¢ brucellosis ¢ immune thrombocytopenia

Fatigue ¢ fever ¢ weight loss

Hematology e Infectious Diseases ¢ General and Internal Medicine

Rare coexistence of disease or pathology

Autoimmune hemolytic anemia and immune thrombocytopenia are rare complications of brucellosis; only a few
cases have been reported in the literature. While pancytopenia is common and was reported in Saudi Arabia,
the description of autoimmune hemolytic anemia or immune thrombocytopenia has not yet been reported in
the kingdom. Hematological complication usually requires supportive treatment, and it is expected to improve
with the initiation of antimicrobial therapy for brucellosis. There are few reports on the treatment of patients
that fail to improve with conventional therapy.

A 46-year-old previously healthy Saudi woman was admitted to our hospital after multiple visits to the emer-
gency department with chief concerns of fever and fatigability for 30 days. The examination was remarkable
only for fever of 38.4°C and tender hepatomegaly. Laboratory tests upon admission were significant of pancy-
topenia, with a white blood count of 3x10%/L, hemoglobin of 8.1 g/dL, platelet of 13x10°/L, moderate hypona-
tremia, hypokalemia, and metabolic acidosis. Tuberculosis was ruled out and pan-sensitive brucellosis was di-
agnosed. She was started on standard antimicrobial therapy without significant improvement. Further testing
revealed Coomb’s-positive hemolytic anemia and possible immune-mediated severe thrombocytopenia. She
was treated with glucocorticoids and intravenous immunoglobulin, with dramatic response.
Autoimmune-mediated destruction of blood lines in brucellosis is rare. It should be sought as a potential diag-
nosis in case of persistent anemia and/or thrombocytopenia that is severe or fails to improve with proper an-
timicrobial coverage. Early involvement of hematologists and initiation of glucocorticoid with or without intra-
venous immunoglobulin is crucial.

Anemia, Hemolytic, Autoimmune ¢ Brucellosis ¢ Inmunoglobulins, Intravenous ¢ Thrombocytopenia
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Background

Brucellosis, also known as Malta fever or Mediterranean fe-
ver, is a common zoonotic bacterial infection. It is caused by a
gram-negative coccobacillus having several species; of them,
B. melitensis and B. abortus affect humans most commonly. In
2006, brucellosis was estimated to account for 500 000 new
cases each year worldwide [1]. In 2012, it was estimated to
affect 12.5 new individuals per 100 000 population in Saudi
Arabia alone. Nevertheless, the incidence rate varies from one
region to another, with the highest rate reported in Al-Qassim,
Aseer, Hail, Northern borders, and Najran. Males are more af-
fected than females in Saudi Arabia [2,3].

Brucella species most commonly isolated in Saudi Arabia in-
clude B. melitensis followed by B. abortus; infection from oth-
er species in the kingdom has not yet been reported [2,4-6].
Brucellosis more commonly affects individuals of an occupa-
tion that revolves around animal handling and/or their prod-
ucts (eg, farmers and veterinarians). It is also considered as
an occupational disease in health personnel working in mi-
crobiology labs [7]. The clinical presentation of brucellosis is
extremely variable and can simultaneously affect many sys-
tems of the body. The onset of disease is either acute or in-
sidious. The constitutional symptoms, including fever, appear
in both acute and chronic infections; however, they are more
frequent in acute infection. Fever occurs during the disease in
almost all patients, and the osteoarticular system is most af-
fected overall [8,9]. Hematological complications in the form
of anemia, neutropenia, and thrombocytopenia occurring as
monocytopenia are commonly observed. Autoimmune hemo-
lytic anemia is a rare complication and tends to improve once
proper antimicrobial therapy is initiated [2,10].

This paper presents the case of a 46-year-old Saudi woman
who developed Coomb’s-positive brucellosis-induced autoim-
mune hemolytic anemia with markedly depressed platelet count
that failed to improve with conventional antimicrobial therapy.

Case Report

A 46-year-old previously healthy Saudi woman was admitted
through the emergency department with chief concerns of fe-
ver and fatigability for 30 days. The patient’s symptoms in-
cluded productive cough with whitish sputum, night sweats,
unintentional weight loss, decreased appetite, and joint pain
involving both the knees and back. The patient had no history
of similar presentations in the past, no history of travel, and
no contact with animals or sick persons. The patient, howev-
er, gave a history of consuming home-made cheese from a
popular local market. No significant past medical or surgical
history was noted.
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She appeared ill, pale, thin with body-mass-index (BMI) of 20 but
did not show any symptoms of jaundice. Although the patient
was febrile with a temperature of 38.4°C, her vital signs were sta-
ble, and she was breathing well. Head and neck examination re-
vealed multiple petechiae on the lower lip. Cardiovascular exam-
ination was normal, the chest was clear to auscultation with no
adventitious sounds; abdominal examination revealed right up-
per quadrant fullness and tender hepatomegaly. Musculoskeletal
examination showed normal joints with no swelling or redness.
The patient was admitted with fever of unknown origin. The
pancytopenia was checked, and tuberculosis (TB) was ruled out.

Initial investigations showed a white blood cell (WBC) count of
3x10%/L, hemoglobin of 8.1 g/dL, platelet count 13x10°/L, retic-
ulocyte 1.96%; metabolic panel was significant for hyponatre-
mia, i.e. sodium concentration was 128 mmol/L, Hypokalemia,
i.e. serum potassium level was 3.1 mmol/L; metabolic acido-
sis with bicarbonate concentration 18 mmol/L; elevated liver
enzymes with alanine aminotransferase (ALT) levels of 44 U/L;
and aspartate aminotransferase (AST) levels of 72 U/L. A plain
chest radiograph (CXR) was unremarkable. Abdominal ultrasound
was performed for tender hepatomegaly, and it showed an en-
larged liver measuring 21 cm, with decreased echogenicity, and
an enlarged spleen measuring 11.3 cm in normal configuration.

Two blood cultures were collected, a sputum sample was sub-
jected to acid-fast bacilli smear and culture, Mycobacterium
Tuberculosis polymerase-chain-reaction assay (MTB-PCR), and
general culture for bacteria. Malaria testing was done and vi-
ral serology for hepatotropic and non-hepatotropic viruses
was also performed. The results are summarized in Table 1.

Empiric antibiotics were initiated, and 6 units of platelets were
administered due to low platelet count with petechial hemor-
rhage on admission. The Hematology Department was consult-
ed for the markedly depressed platelet count and methylmalo-
nic acid was initiated. The initial impression was fever without
localizing signs complicated with pancytopenia.

The patient continued to be febrile at 38.6°C despite the empiric
antibiotics. On the third day of admission, contrast-enhanced
CT of head, neck, thorax, abdomen, and pelvis was performed
and showed multiple, bilateral, enlarged deep cervical lymph
nodes; the largest noted on the left side, measuring about
1.5x0.7 cm; multiple, bilateral subcentimeter axillary lymph
nodes; and normal lung tissues, bones, heart, pericardium, and
pleura in contrast-enhanced CT-Neck & Thorax (Figure 1). The
enlarged liver was 22.5 cm along the long axis, with hetero-
geneous nodular density. The enlarged spleen was 12.2x8 cm,
with homogeneous density. Multiple prominent lymph nodes
were noted in portocaval and aortocaval grooves, and mild in-
tra-abdominal free fluid distinguished in the pelvic cavity in
contrast-enhanced CT-abdomen (Figure 2).
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Table 1. Patient blood work on admission, 7 days after initiation of antibiotics and 3 days after initiation of prednisolone and IVIG.

Investigation/time After 7 days After 3 days of initiation of

On admission

(normal range) antibiotics prednisolone and IV.IG

Anisopoikilocytosis,

. . Neutropenia
microcytosis and P

Dimorphic morphology

Peripheral blood smear hypochromia. . No schistocytes
P - . 2% of Schistocytes Y
Acanthocytosis and .
. No immature cells
schistocytes.

Random blood glucose (3.9-8.3 mmol/L) 5.58 mmol/L 5.4 mmol/L 6.3
CUrea(L7-83mmoll) Lmmoll 26mmoll 25
Creatinine (44-80 o) sopmot sopmolt o
Sodium (135-147 mmol) 28 mmoll 137 mmolt. 134
Potassium (3551 mmoll) silmmoll 403 mmoll ag1
Chloride (98-106 mmol)  97mmoL  97mmolA o9&
o, @229mmoy 8mmol  28mmolL  26mmoll
CasTs200) 0 omun - . -
ATG3SOMDamunomun ount
AP a;eun  moun  2eun
Calium (215255 mmolt)  19ammol - . -
Protein total (64-83g/) gt - -
 Abumin 3448g0) 04t P gl
lactate dehydrogenase (135-214U0/) 279U ssuL -
CMaptoglobin = o1gt -
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” wonstudy
Femitinseum (0-150pg/) soapgl
Transferin @4gl) 2s4gt
%satuation @0s0%) oo%
Conserum (6626 pmol) saymolt
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Table 1 continued. Patient blood work on admission, 7 days after initiation of antibiotics and 3 days after initiation of prednisolone
and IVIG.

Investigation/time After 3 days of initiation of

On admission prednisolone and IV.IG

After 7 days antibiotics

(normal range)

Microbiology
Blood culture Brucella isolated = No growth
Sputum for AFB Negative

Sputum Culture No growth
MalariaScreen  Negave
Bonemarowculture  Negatve
"""""""""""""""""""""""""""""""""""""""""""""""" serology
CHV Negative
HBsAg o Negave
HCV-Antibodies  Negave

— Cellular marrow with increased megakaryocytes and prominent erythropoiesis
with normal granulopoiesis.
— Absent stainable iron store.

CRP (0.425-5 mg/L) 94.6 mg/L 10.2 mg/L 4.8 mg/L
Haptoglobin (0.3-2 g/L) 2.14 g/L
Lupus anticoagulant Negative

Brucella serology was positive for B. melitensis and the pa-
tient was put on oral doxycycline therapy 100 mg twice daily
and gentamicin 250 mg intravenously once daily for the most
probable diagnosis.

Over the next few days, the patient showed modest clinical
improvement, became more active, and presented a better
appetite. The WBC count also showed partial improvement,
but the hemoglobin and platelet count dropped to 7 g/dL and
11x10%/L, respectively, on the sixth day of admission. Further,
4 units of platelets and 1 unit of packed red blood corpuscles
(PRBCs) were transfused. Blood culture and sensitivity testing
were done on the same day of the admission, and the culture
confirmed pan-sensitive B. melitensis.
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Worsening of anemia and thrombocytopenia despite ade-
quate antimicrobial therapy necessitated further evaluation.
Investigations revealed reticulocytosis of 4.2% and schistocytes
on a peripheral bone smear (PBS). A bone marrow biopsy and
aspirate were performed to define the etiology of the anemia
and thrombocytopenia, and it demonstrated cellular marrow
with increased megakaryocytic and prominent erythropoiesis
with normal granulopoiesis, thus suggesting the possibility
of peripheral destruction or consumption of cells (Figure 3).
Direct Coomb’s test was positive and bone marrow aspirate
culture grew pan-sensitive B. melitensis.

Glucocorticoids were initiated at 1 mg/kg/day (Prednisolone
50 mg orally once daily) for Brucella-induced autoimmune
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Figure 1. Contrast-enhanced CT-neck & thorax: Multiple, bilateral, enlarged deep cervical lymph nodes (arrow heads); the largest noted

on the left side (arrow), measuring about 1.5x0.7 cm.

Figure 2. Contrast-enhanced CT-Abdomen: showing enlarged
liver, measuring about 22.5 cm along the long axis with
heterogeneous nodular density.

hemolytic anemia and possible immune thrombocytopenia.
Platelet count and hemoglobin showed modest improvement,
with platelets rising to 23x109/L after 3 days. However, the pa-
tient’s general condition deteriorated. After reviewing the avail-
able literature, a multidisciplinary team comprising physicians
from hematology, infectious disease, and internal medicine,
decided to replace gentamicin with streptomycin and initiate
intravenous immunoglobulin (IVIg) in addition to the cortico-
steroid. Informed consent was obtained from the patient and
her family. Intravenous immunoglobulin 50 gm once daily was
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Figure 3. Bone marrow biopsy, hematoxylin and eosin staining,
power of magnification x400, showing cellular marrow
with increased megakaryocytic and prominent
erythropoiesis with normal granulopoiesis

initiated in addition to prednisolone 50 mg orally once daily.
After 3 days of the combination therapy, the patient’s general
condition stabilized, and the platelet count rose to 67x10°/L.
She was discharged with doxycycline 100 mg orally to be con-
sumed twice daily: streptomycin 500 mg intramuscular to be
taken twice daily to complete 14 days: and prednisolone 50 mg
orally once daily with tapper after reassessment in the clinic.

The patient reported to the clinic 2 months after finishing the
antibiotic course. She showed remarkable clinical improvement,
her symptoms had diminished, and she had a good appetite
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and gained proper weight. Her complete blood count showed
stable hemoglobin 13 g/dL, WBC count of 11.4x10°/L, and plate-
let count of 271x10°/L. Repeated Brucella serology showed ti-
tre of <1: 80 for both the strains, B. melitensis and B. abortus.

Discussion

Brucella continues to be a major health concern, even though
its incidence is decreasing steadily. This can be attributed to
the mandatory governmental requirement of immunization of
cattle against Brucella and control of livestock imported from
outside the kingdom. Despite all efforts, it remains an endem-
ic zoonotic disease in Saudi Arabia [11-13]. The varying, non-
specific, manifestation of this disease poses a challenge for
early and proper diagnosis, which in turn increases the disease
burden. Hematological complications like anemia and neutro-
penia, which are common, have been frequently reported. In
contrast, autoimmune hemolytic anemia and severe thrombo-
cytopenia are rare; when they occur, they tend to be the re-
sult of a complication of melitensis species, with an estimat-
ed frequency of 5.8% to 14.8% [14-17].

The implicated pathophysiology of hematological complications
in brucellosis includes hypersplenism, bone marrow suppres-
sion, altered iron metabolism secondary to an infection, throm-
botic microangiopathy, and autoimmune hemolysis. Another
explanation is reactive hemophagocytosis, first described by
Zuazu et al in 1979 [16] and also reported in Saudi Arabia by
Elzein et al [18] in 2018. Nevertheless, autoimmune hemolysis
is considered a rare complication, with very few cases report-
ed with a positive Coomb’s test [19]. The bone marrow aspi-
rate of the patient in the present case was highly suggestive
of peripheral destruction and/or consumption, ruling out bone
marrow suppression as the primary mechanism for pancyto-
penia. The patient presented with radiographic splenomegaly
—a plainly enlarged spleen in radiograph, with a spleen length
of more than 12 cm - but it was not palpable in clinical exam-
ination. This made hypersplenism as a cause of pancytopenia
unlikely. However, it must be noted that brucellosis is a com-
mon infectious cause of splenomegaly and hypersplenism [16].

A positive Coomb’s test made the diagnosis of immune-medi-
ated destruction more likely. Unfortunately, specific anti-plate-
let antibodies testing could not be performed, even though
negative results would not rule out the diagnosis of immune
thrombocytopenia. Failure of blood counts to depict character-
istic findings of microangiopathic hemolysis made the throm-
botic microangiopathy unlikely. Severe anemia that is failing to
improve despite adequate antibiotic in the patient could only
be explained by the immune-mediated destruction, although
the destruction affected platelets more than RBCs.
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In general, most brucellosis-induced complications, including he-
matological complications, usually resolve with the initiation of
anti-Brucella treatment [15]. The time needed for improvement
of each complication varies. In this case, pancytopenia was ex-
pected to show signs of improvement at the end of the induction
phase. However, the cell count in this patient failed to increase
and, instead, the platelet count and hemoglobin remained ex-
tremely low. The decision to initiate corticosteroid (prednisolone)
therapy was supported by cases reported by Pappas et al [20],
Sari et al [21], Bourantas et al [22], Eskazan et al [23], and Abdallah
TM et al [24], who successfully treated autoimmune hemolytic
anemia and immune thrombocytopenia associated with Brucella
using steroids. The evidence behind the concomitant use of ste-
roids and IVIg for the treatment of autoimmune hemolytic ane-
mia and immune thrombocytopenia associated with Brucella that
failed to improve on adequate antimicrobial therapy is scarce but
showed an excellent result. The clinical outcomes observed in the
case reports and the patient’s enthusiasm to embrace the pos-
sibility of improvement with the proposed therapy, encouraged
the authors to proceed with this uncommon therapy [20,24-26].
The authors recommend the use of IVIg in addition to corticoste-
roid and the standard antimicrobial therapy for Brucella-induced
autoimmune hemolytic anemia and/or immune thrombocytope-
nia, which must be initiated right from the time of diagnosis of
severe immune thrombocytopenia (<10 000) and/or evidence of
severe autoimmune hemolysis.

Conclusions

Brucellosis continues to be an endemic infection in many re-
gions of Saudi Arabia. It should be sought as a potential diag-
nosis in febrile patients without localizing signs.

Autoimmune destruction of red blood corpuscles and/or plate-
let, although a rare complication, should be strongly consid-
ered in the differential diagnosis of cytopenia in patients with
brucellosis that failed to improve with initiation of appropri-
ate antimicrobial therapy.

A multidisciplinary team comprising experts in hematology and/
or tropical medicine specialists must be consulted and corti-
costeroids along with 1VIg should be considered in Brucella-
induced autoimmune hemolytic anemia and/or severe im-
mune thrombocytopenia <10 000. In less severe cases where
appropriate antimicrobial therapy has failed, corticosteroids
and IVIg may be considered.

Declaration of Figures’ Authenticity
All figures submitted have been created by the authors who
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