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RÉSUMÉ

Un cas rare d’aplasie pure des globules blancs chez 
un patient avec un thymome compliqué d’une endo-
cardite infectieuse

Introduction. L’aplasie pure des globules blancs 
(PWCA) est une maladie hématologique rare caracté-
risée par l’absence de lignées de neutrophiles dans la 
moelle osseuse avec mégacaryopoïèse et érythropoïèse 
intactes. La PWCA est généralement associée à plu-
sieurs pathologies immunitaires. La cytopénie chez les 
patients atteints de thymome est considérée comme 
l’une des maladies des syndromes paranéoplasiques 
avec d’autres manifestations. Les deux principaux pro-
blèmes cliniques de la PWCA sont diverses complica-
tions infectieuses et les lésions ulcéreuses-nécrotiques 
de la peau et des muqueuses.
Rapport de cas. Cet article décrit le cas rare d’un 
patient atteint de thymome et de l’un de ses syndromes 

ABSTRACT

Introduction. Pure white cell aplasia (PWCA) is a 
rare hematologic disorder characterized by the absence 
of neutrophil lineages in the bone marrow, with intact 
megakaryopoiesis and erythropoiesis. PWCA is com-
monly associated with several immune pathologies. 
Cytopenia in patients with thymoma is a paraneoplas-
tic syndrome, along with other manifestations. The 
two major clinical issues in PWCA are various infec-
tious complications and ulcerative-necrotic lesions of 
the skin and mucosa membranes.
Case presentation. We present a rare case of a pa-
tient with thymoma and PWCA, as paraneoplastic 
syndrome. On the background of agranulocytosis, the 
patient developed sepsis and infective endocarditis (IE) 
caused by a rare agent, carbapenem-resistant Klebsiella 
pneumoniae.
Conclusions. The rarity of endocarditis caused by 
Klebsiella species limits its recognition and awareness 
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INTRODUCTION

Pure white cell aplasia (PWCA) is a rare he-
matologic diso rder characterized by the absence of 
neutrophil lineages in the bone marrow, with intact 
megakaryopoiesis and erythropoiesis1.

The main pathogenetic mechanism of PWCA 
is considered to be the immune-mediated suppres-
sion of granulopoiesis, with autoantibodies against 
the progenitor cells of granulocytes 1 and subsequent 
inhibition of granulocyte-macrophage colony-forming 
units2. PWCA is commonly associated with several 
immune diseases (autoimmune hepatitis and primary 
biliary cirrhosis3,4, autoimmune thyroiditis with au-
toantibodies to striated muscle cells and CD8+ naive 

cells5). There have been described cases of recurrent 
PWCA after bone marrow transplantation, success-
fully treated with biological drugs6-9. Also, some of 
the reports described as “cases of agranulocytosis 
in patients with thymoma” may also be considered 
a manifestation of PWCA. This hypothesis may be 
confirmed by bone marrow histology (a pronounced 
decrease in the number of neutrophilic granulocytes), 
normal erythrocyte and platelet counts, and the his-
tory of treatment with immunosuppressive drugs (im-
munosuppressants, immunoglobulin drugs, cytostat-
ics, genetically-engineered drugs)10,11.

Cytopenia in patients with thymoma is consid-
ered a paraneoplastic syndrome12, along with other 
manifestations13. The primary cause of paraneoplastic 

paranéoplasiques – une aplasie pure des globules 
blancs. Sur fond d’agranulocytose, il a développé une 
septicémie et une endocardite infectieuse, causée par 
un agent rare – Klebsiella pneumoniae résistant aux car-
bapénèmes.
Conclusions. La rareté de l’endocardite causée par 
l’espèce Klebsiella limite sa reconnaissance et la prise de 
conscience de son évolution souvent sévère. La plupart 
des cas d’endocardite à Klebsiella pneumoniae sont asso-
ciés à des valves cardiaques prothétiques. Chez les pa-
tients présentant une immunosuppression, telle qu’une 
PWCA associée à un thymome et une endocardite, des 
micro-organismes rares doivent être pris en compte.

Mots-clés: aplasie pure des globules blancs, thy-
mome, endocardite infectieuse, neutropénie, agranu-
locytose.

of its often severe course. Most cases of endocarditis 
with Klebsiella pneumoniae are associated with prosthet-
ic heart valves. In patients with immunosuppression, 
such as PWCA associated with thymoma, and endo-
carditis, rare microorganisms must be considered.

Keywords: pure white cell aplasia, thymoma, infective 
endocarditis, neutropenia, agranulocytosis.

List of abbreviations:
AG – agranulocytosis
CT – computed tomography
CRP – C-reactive protein
ESBL – extended spectrum beta-lactamases
IE – infective endocarditis
PWCA – pure white cell aplasia
PNS – paraneoplastic syndromes

Figure 1. Chest CT, soft tissue window (A,B). Large anterior mediastinal mass (arrows), 102x60x51 mm, 
with smooth contours, adjacent to the aorta and pulmonary trunk. Although it has a heterogeneous structure 

on the native CT, it demonstrated regular contrast enhancement.
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syndromes in thymoma is dysregulation of thymus 
activity. Thymic epithelial cells have a lower expres-
sion profile of autoimmune regulator and major his-
tocompatibility complex, and thymic architectonics 
becomes disrupted, leading to autoimmune compli-
cations14. Other causes of PWCA include viral infec-
tions, particularly parvovirus B19 infection15, and 
drugs16-18.

The two major clinical issues in PWCA are vari-
ous infectious complications and ulcerative-necrotic 
lesions of the skin and mucosa membranes. It is es-
sential to identify the correct cause of these complica-
tions and provide adequate therapy for both clinical 
manifestations and underlying neutropenia.

CASE PRESENTATION

A 68-year-old man was admitted to the hospi-
tal for fever, exertion dyspnea, and skin ulcers on 
the terminal phalanges of the 2nd and 3rd fingers of 

both hands. He was hospitalized for the first time 
nine months before, with a presumptive diagnosis of 
pneumonia. On that time, an anterior mediastinal 
mass (Fig. 1) and pronounced neutropenia (up to 400 
cells/L) were revealed.

The biopsy of the mass demonstrated a thymo-
ma, type AB. The sternal puncture and trepanobi-
opsy did not confirm the assumption of a lymphopro-
liferative disease with bone marrow damage (Fig. 2).

As preoperative preparation, a recombinant hu-
man granulocyte colony-stimulating factor was pre-
scribed, which successfully increased the number of 
neutrophils in the peripheral blood.

The patient was hospitalized in our hospital in a 
severe clinical state. Although there were no signifi-
cant findings during the clinical examination, except 
for skin changes and basal crackles in both lungs, 
the blood tests demonstrated severe leukopenia (leu-
kocytes 1.01 x 109/L) and neutropenia (neutrophils 
4%, lymphocytes 76%, eosinophils 3%, monocytes 

Figure 2. Tissue section of bone marrow. 
Fatty bone marrow prevails over the active. Erythropoiesis 

is represented by young forms. Granulocytopoiesis is 
markedly reduced, mature forms predominate. There are 

also single eosinophilic cells and megakaryocytes. 
A. H&E staining, x200. B. H&E staining, x400.

Figure 3. Echocardiography – 
vegetations on the aortic valve.
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17%), mild anemia (hemoglobin 10.9 g/dL, erythro-
cytes 4.04 x 1012/L), hyperglycemia (6.8 mmol/L), 
elevated total bilirubin (45.8 mmol/L) and lactate de-
hydrogenase (100 IU/L), and significantly increased 
C-reactive protein (270 mg/L).

The skin changes presented as painful black ul-
cers covered by scab, surrounded by hyperemia on 
the terminal phalanges of the thumbs, and pustular 
elements on the neck and forehead.

Chest computed tomography revealed infiltra-
tive changes in basal lung segments, bilaterally, inter-
preted as bacterial pneumonia.

The microbiological examination of the secre-
tion of pustulas and ulcers revealed contamination 
with Staphylococcus aureus, 105 CFU/mL, sensitive to 
cefoxitin and oxacillin.

The microbiological examination of the sputum 
was performed twice. Upon admission, Escherichia 
coli was detected, 106 CFU/mL, produced ESBL, sen-
sitive to carbapenems, beta-lactams and tigecycline. 
On the 10th day of hospitalization, the examination 
revealed Acinetobacter baumannii 106 CFU/mL, sensi-
tive only to polymyxin and tigecycline. The hemocul-
tures, performed at the same time (on the 10th day 
of hospitalization), showed ESBL-producing Klebsiella 
pneumoniae and class D carbapenemase.

The esophagogastroduodenoscopy showed esoph-
ageal candidiasis, grade 2, ulcerative reflux esophagi-
tis, superficial gastritis and duodenogastric reflux.

The echocardiography (Fig. 3) demonstrated dila-
tation of the ascending aorta and both atria and signs 
of the infective endocarditis. The aortic valve leaflets 
were thickened in the marginal zone, had loose struc-
ture due to vegetations, and there were signs of proba-
ble perforation of the non-coronary aortic valve leaflet.

For the first ten days, the patient was treated 
with meropenem 6 g/day, gentamicin 0.48 g/day and 
rifampicin 0.6 g/day for staphylococcal infection of 
the skin and soft tissues and bacterial pneumonia, 
and granulocyte colony-stimulating factor infusions. 
After the results of laboratory and instrumental in-
vestigations, the antibacterial therapy was adjusted: 
polymyxin B 200 mg/day + tigecycline 100 mg/day+ 
meropenem 6 g/day. Moreover, antifungal treatment 
was initiated due to high risk of invasive candidiasis.

Despite the treatment, the patients’ state contin-
ued to deteriorate, with worsening signs of heart fail-
ure, anemia and persistence of Klebsiella pneumonia in 
blood cultures, and finally exitus.

DISCUSSION

The well-known manifestations of thymoma are 
various cytopenic syndromes, for example, partial red 
cell aplasia19. PWCA is a less known hematological 

complication . In our patient, we assumed a relation-
ship between thymoma and neutropenia. The severity 
of neutropenia in PWCA can be different, varying 
from a moderate decrease in the number of neutro-
philic granulocytes to agranulocytosis, as in our pa-
tient. Neutropenia is referred as a number of neutro-
phils below 1.0x109/L in children and 1.5x109 /L in 
adults, and agranulocytosis (AG) is considered at an 
absolute number of granulocytes below 500x109/L20,21.

On the background of severe neutropenia, up 
to AG, the patient was diagnosed with sepsis with 
several primary foci – skin infection with multiple 
localization, bilateral pneumonia and infective endo-
carditis (IE). There are two distinct features of the 
infectious process in this clinical case: first, a rare 
incidence of IE in patients with AG, and, second, an 
unusual causative agent for IE, the nosocomial strain 
Klebsiella pneumoniae producing carbapenemase. IE is 
considered a rare infectious complication of neutro-
penia and AG.

Ljungman et al demonstrated that Streptococcus 
viridans and Staphylococcus spp. are the most common 
agents of sepsis in patients treated in the hematologic 
departments. Moreover, there was only one IE case, 
who met Duke criteria, among 66 documented cases 
with sepsis22. According to other authors, bacteriemia 
in neutropenic patients receiving cytostatic chemo-
therapy is usually caused by Streptococcus mitis and 
Streptococcus sanguis, and IE in these patients is rarely 
observed (7-8% of cases)23.

One of the reasons for the rare development 
of IE in neutropenic patients is the significant de-
crease or even loss of production of neutrophilic 
traps. Neutrophil extracellular traps induce vegeta-
tion formation through entrapping bacteria-platelet 
aggregates on the injured heart valves24.

The risk factors for IE in our patient were ischem-
ic heart disease, arrythmias (paroxysms of atrial fibril-
lation), arterial hypertension, aortic valves alterations 
(thickening, induration, calcification) and the presence 
of other infectious foci (pneumonia, pyoderma).

It is worth noting the unusual etiologic agent of 
IE in our patient. The percentage of infection with 
Klebsiella pneumonia in neutropenic patients reaches up 
to 10.8%25, and IE cases have not been described in 
these patients. In addition, Klebsiella pneumonia is re-
garded as a rare etiologic agent of IE, and each case of 
endocarditis of such etiology needs subsequent analy-
sis, especially multidrug-resistant strains being isolated.

In one of the earliest reviews in 1999, Anderson 
& Janoff 26 analysed 48 cases of IE due to Klebsiella 
pneumoniae, described in the literature. The authors 
noted that IE extremely rarely complicates bacteriemia 
with Klebsiella pneumonia. In these cases, the results of 
antibiotic therapy are unsatisfactory, even in the case 
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of sensitive strains, and the mortality rate is about 
49%. In another review, the authors also emphasized 
the rarity of IE cases caused by Klebsiella pneumonia 
and the high mortality, despite adequate antibiotic 
therapy, and noted that the early surgical treatment is 
associated with a better prognosis27. Recently, a case 
of bacteremia with carbapenem-resistant Klebsiella 
pneumonia and IE was described in a patient after 
allogeneic bone marrow transplantation, with neu-
tropenia28. This patient received a combination of 
imipenem, sulbactam, gentamycin and tigecycline 
with a good evolution, being referred to surgery after 
the correction of AG. There are several cases in the 
literature with IE caused by Klebsiella pneumonia and 
Klebsiella oxitoca in intravenous drug addicted29-31 and 
hemodialysis patients32. Also, two cases of nosocomial 
IE in adults and children caused by ESBL-producing 
Klebsiella pneumoniae have been reported33-34.

CONCLUSIONS

We reported a very rare case of IE in a patient 
with AG, caused by an atypical pathogen, nosocomial 
highly resistant Klebsiella pneumoniae strain that pro-
duces carbapenemase.

This case presents a collection of rarities in one 
particular patient. The patient was diagnosed with a 
relatively rare pathology (thymoma) and its equally 
rare complication, PWCA, with severe neutropenia, 
complicated by sepsis, with the development of soft 
tissue infection, pneumonia, and IE caused by a rare 
agent, carbapenem-resistant Klebsiella pneumoniae.

The rarity of endocarditis caused by Klebsiella 
species limits its recognition and awareness of its 
often severe course. Most cases of endocarditis with 
Klebsiella pneumoniae are associated with prosthetic 
heart valves. In patients with immunosuppression, 
such as PWCA associated with thymoma, and endo-
carditis, rare microorganisms must be considered.
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