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Highlights

- Acase of primary pulmonary Hodgkin’s lymphoma with elevated erythrocyte sedimentation rate (ESR) was evaluated
- Theimportance of laboratory experts within lab-related pathology is emphasized

- Nonspecific assays like ESR could direct other assays to guide the diagnosis

Abstract

The paper aims to present the case of an asymptomatic 22-year-old man who was referred to the hematologist by laboratory experts primarily due
to the extreme elevation of the erythrocyte sedimentation rate with a value of 197 mm/h. Additionally, moderate changes in laboratory parameters
such as hemoglobin, leukocytes, lactate dehydrogenase, C-reactive protein, fibrinogen, and beta-2-microglobulin were recorded. Upon extensive
clinical workup that included laboratory, imaging, and histological methods, a diagnosis of primary pulmonary Hodgkin’s lymphoma (PPHL) was
established. Primary pulmonary Hodgkin’s lymphoma is a rare malignant lymphoproliferative disease that exclusively affects the lungs, and so far,
only about 100 cases worldwide have been reported. The patient underwent first-line systemic chemotherapy with chest radiation and complete
remission was obtained. Two years after completion of the treatment, a relapsed PPHL was clinically confirmed. Second-line chemotherapy followed
by high-dose systemic chemotherapy with autologous hematopoietic stem-cell transplantation was indicated which led to complete remission and
continues after 10 years from the initial diagnosis. The case demonstrates the important role of laboratory medicine experts who instantly suspec-
ted the possible laboratory-related tumor pathology and referred the patient to further hemato-oncological evaluation. This contributed to the
timely diagnosis of PPHL, administration of appropriate treatment, and favorable outcome.
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Introduction

In the countries of the Western world, the inci-
dence of Hodgkin's lymphoma (HL) is around 3 per
100,000 adults (1). Among this group, primary pul-
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monary Hodgkin’s lymphoma (PPHL), also known
as primary pulmonary Hodgkin’s disease, is a rare
clinical entity (0.4% of all lymphomas). Until now,
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only about 100 cases worldwide have been report-
ed (2-4). It should be distinguished from nodal HL
with lung involvement, particularly non-Hodgkin
lymphoma as well as pseudo-lymphoma. Accord-
ing to Kern et al., the clinical criteria for the diagno-
sis of PPHL are as follows: specific histological fea-
tures of HL, limitation of tumor tissue to the lung
without lymph node involvement, and adequate
clinical and/or pathologic exclusion of tumor
spreading at distant sites (2). The limitation of dis-
ease to the lung parenchyma offers a chance for
early treatment and a favorable outcome. We aim
to present a rare, unusual case with the clinical
course of a patient with a high erythrocyte sedi-
mentation rate (ESR) who was ultimately diag-
nosed with PPHL upon extensive clinical work-up.
Moreover, we also aimed to emphasize the impor-
tant role of the laboratory experts within the diag-
nostic procedure with the importance of multidis-
ciplinary cooperation between the laboratory ex-
perts and clinicians.

Case report

The main reason for referring a 22-year-old male
patient to the hematologist by laboratory experts
was the extreme elevation of the ESR with the val-
ue of 197 (reference interval 3-23 mm/h). The basic
laboratory analyses were carried out as part of the
patient’s regular annual medical check-up. They
included ESR, standard parameters of complete
blood count, coagulogram, clinical chemistry, and
urinalysis. Only the values of ESR, hemoglobin,
leukocytes, lactate dehydrogenase (LD), C-reactive
protein (CRP), and fibrinogen indicated a possible
medical occurrence (Table 1). To clarify the back-
ground of the basic laboratory findings, i.e. the
possible neoplastic, autoimmune, or infectious
event, the patient was admitted to the Depart-
ment of Hemato-Oncology one day after initial
laboratory screening. He was asymptomatic, with-
out any comorbidity. His physical examination and
medical history were normal without any clinical
signs of the infection. Therefore, the clinical and
laboratory work-up was primarily aimed at detect-
ing an occult neoplasm or an autoimmune pro-
cess. Immediately after the clinical examination, a
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control blood sample was taken from the patient
for control laboratory assays,“second-line” assays,
and microbiology analyses. Control laboratory as-
says included ESR, standard complete blood
count, standard clinical chemistry, and urinalysis.
The control results were in concordance with the
initial findings (data not shown). The “second-line”
assays included protein electrophoresis, immuno-
electrophoresis, beta-2-microglobulin (BMG), tu-
mor markers (alpha-fetoprotein, carcinoembryon-
ic antigen, cancer antigen 19-9, cytokeratin frag-
ment 21-1, chromogranin A), virological (anti-HIV,
anti-HCV, anti-HBV) and immunological tests (sol-
uble CD25, interleukin 6 and 10, antinuclear anti-
bodies, extractable nuclear antigens). The results
of the listed tests were normal (data not shown)
except for the value of BMG which was slightly el-
evated (Table 1). The results of microbiology anal-
yses (blood and urine cultures, sputum smear, and
molecular nucleic acid amplification test for tuber-
culosis) were also normal. During the next two
days of hospitalization, a further clinical work-up
was carried out, which included electrocardiogra-
phy, echocardiography, thyroid ultrasound, and
pulmonary function tests. The results were nor-
mal. As the chest radiograph was inconclusive, a
contrast-enhanced computed tomography (CT)
scan of the chest was performed and showed evi-

TasLE 1. Laboratory parameters of the patients with primary
pulmonary hodgkin’s lymphoma on admission and 24 hours
upon admission to the Department of Hemato-Oncology

Parameter Reference
. Value .

(on admission) interval

Erythrocyte sedimentation rate 197 3.3

(mm/h)

C-reactive protein (mg/L) 12.0 <5.00

Lactate dehydrogenase (U/L) 325 1-241

Hemoglobin (g/L) 122 138-175

White blood cells (x10%/L) 1.1 3.4-9.7

Fibrinogen (g/L) 5.2 1.8-3.5

Parameter

(24 hours upon admission)

Beta-2-microglobulin (g/L) 2.6 0.8-2.4
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dence of a heterogeneously enhancing soft tissue
mass in the left lung which required further clini-
cal clarification (Figure 1A). Fiber-optic bronchos-
copy with bronchial washing showed no endo-
bronchial pathology. The metastatic work-up
(whole-body CT) scan was negative. However, his-
tological specimens obtained by percutaneous

Ficure 1. Diagnostic imaging and immunohistochemical stain-
ing with histopathological analysis in a patient with primary
pulmonary Hodgkin’s lymphoma. A) Contrast-enhanced com-
puted tomography scan of the chest revealed a heteroge-
neous tumor mass in the left lung. B) Histopathology analysis
revealed scattered tumor cells with prominent nucleoli and
Reed-Sternberg (RS) cells within a composite inflammatory mi-
lieu composed of eosinophils, small lymphocytes, and sclerosis,
all consistent with a diagnosis of primary pulmonary Hodgkin'’s
lymphoma, classical type, nodular sclerosing type 1 (original
magnification, 200x). C) and D) Hodgkin and RS cells are immu-
nohistochemically strong positive for CD30 and CD15 (original
magnification, 630x).
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transthoracic CT-guided biopsy of the mass within
the left lung were clinically relevant. Microscopic
examination revealed scattered tumor cells with
prominent nucleoli and Reed-Sternberg cells (Fig-
ure 1B) as well as positive immunohistochemical
reaction with CD30 and CD15 on the lymphoid
cells, all consistent with a diagnosis of PPHL, classi-
cal type, nodular sclerosing type 1 (Figure 1C and
D). The presence of Epstein-Barr Virus (EBV) in the
malignant cells was confirmed by the expression
of the EBV-noncoding small viral RNA (EBERT1) (data
not shown). Histological examination of the bone
marrow didn’t reveal tumor infiltration. After re-
productive counseling, the patient underwent
first-line systemic chemotherapy (Adriamycin +
Bleomycin + Vinblastine + Dacarbazine - ABVD
regimen) with chest radiation (30 Gy). The com-
plete remission was obtained. Two years after
completion of treatment, due to the appearance
of B-symptoms (night sweats) and new radiologi-
cal features, percutaneous transthoracic CT-guid-
ed biopsy of the left lung and consecutive histolo-
gy examination confirmed relapsed PPHL. Second-
line chemotherapy (Dexamethasone + High-dose-
Ara-C + Platinol - DHAP regimen) followed by
high-dose systemic chemotherapy with autolo-
gous hematopoietic stem-cell transplantation was
indicated which led to a complete regression of
the disease, and which continues after 10 years
from the initial diagnosis.

Discussion

Our patient was primarily referred to the hematol-
ogist by laboratory experts for clarification of the
extreme ESR value. This generated further clinical
work-up and resulted in a timely diagnosis of
PPHL. Erythrocyte sedimentation rate represents a
simple, fast, and inexpensive laboratory test that is
frequently ordered in clinical medicine. It can be
elevated in many different conditions, but it is not
specific to any one disease. The test has been used
for over a century, primarily in the diagnostic of
acute and chronic inflammatory conditions as well
as tumor diseases, although ESR elevation is also
found in pregnancy, autoimmune and rheumatic
diseases, ischemic stroke, coronary heart disease,
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chronic kidney failure, and albumin deficiency (5).
Furthermore, some lifestyle factors (i.e. alcohol
consumption, smoking) and metabolic abnormali-
ties (ie. diabetes mellitus, overweight, metabolic
syndrome) may also influence ESR values (6,7). In
the context of HL, ESR proved to be an old, but val-
uable marker. Ekek et al. and Rafiq et al. have dem-
onstrated that increased values of ESR and CRP oc-
cur in many patients with HL, sometimes even sev-
eral months before the definitive diagnosis of HL
has been established (8,9). In addition to elevated
ESR and CRP concentration, Rafiq et al. also
showed that > 70% of patients with HL showed
changes in an additional 4 inflammatory markers
(prothrombin time, platelets, ferritin, and albumin)
(9). This shows that a strong inflammatory re-
sponse is occurring in HL, even in patients without
clear clinical symptoms. In our patient, the men-
tioned tests were within the reference interval, but
the number of leukocytes, as well as the concen-
tration of hemoglobin and fibrinogen, were
changed. Abnormal concentrations of inflamma-
tory markers can represent early detectable labo-
ratory signs of a malignant process which has sig-
nificant clinical importance. As in our case, a high
ESR can support the diagnosis of HL, especially
when combined with other laboratory tests and
diagnostic methods such as BMG and LD, as well
as radiology imaging and tissue/lymph node biop-
sy (10). Additionally, high ESR values are also asso-
ciated with spreading lymphoma to distant sites of
the body and may indicate a poor prognosis. Stag-
ing for HL is based on the Ann Arbor staging sys-
tem with two modifications in the form of the
Cotswolds-modified Ann Arbor classification and
the Lugano classification system. According to the
European Organisation for the Research and Treat-
ment of Cancer (EORTC), the National Comprehen-
sive Cancer Network (NCCN), and the German
Hodgkin’s Study Group (GHSG), the ESR assay is
used to allocate early-stage patients to favorable
or unfavorable subgroups (11).

An ESR value > 30 mm/h (in patients with B symp-
toms) and > 50 mm/h (in patients without B symp-
toms) is considered one of the important risk fac-
tors of HL and a serological marker that may indi-
cate disease relapse. This is additionally relevant
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from a therapeutic point of view since the patients
without a high ESR are classified in the limited
stage and those with a high ESR in the intermedi-
ate stage. Moreover, such laboratory data is of
great importance because it classifies the patient
in another therapeutic category which then di-
rectly affects the type of radio/chemotherapy and
the extent of treatment (10-13). Additionally, ESR
can be also used to monitor the activity of HL dur-
ing and after treatment. Decreasing ESR values
may indicate a positive response to therapy, while
during and after the treatment increasing ESR val-
ues could suggest relapse or progression of the HL
(12). Like ESR, CRP represents a non-specific serum
marker, yet can be also clinically important for the
follow-up of patients with HL (14). It is typically re-
lated to inflammation, with the fact that an in-
crease in ESR value is usually accompanied by a
parallel increase in CRP. However, in our case, the
situation was quite opposite. Interestingly, both
initial and control laboratory reports showed only
slightly elevated CRP concentrations. In addition
to the normal clinical status of the patient and the
absence of an inflammatory event, the discordant
pattern of ESR and CRP further deepened the sus-
picion of the existence of an occult, asymptomatic
malignant disease. Similar to our study, Aljehani et
al. presented 3 patients with PPHL in whom CRP
concentrations were also lower than ESR values al-
though there were differences concerning clinical
symptomatology (15). Still, by measuring both pa-
rameters, their predictive role in combination with
clinical history and physical exam is significantly
enhanced (16-18). Furthermore, in our patient, in
addition to high ESR, some other changes in labo-
ratory parameters were also found, which also dif-
ferentially and diagnostically indicated the possi-
bility of the existence of inflammation or malig-
nancy. This primarily refers to the increased BMG
and LD. Beta-2 microglobulin is a ubiquitously ex-
pressed cell protein that is primarily involved in
the function of the immune system. Elevated con-
centrations of BMG can be also associated with
solid and hematologic malignancies as well as oth-
er non-malignant conditions such as liver or renal
dysfunctions, and viral infections (19). When con-
sidering HL, BMG concentrations are used to help
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assess the disease progression and determine the
effectiveness of treatment. As well as ESR and CRP,
high concentrations of BMG may indicate a more
advanced stage or a poorer prognosis (20). A de-
crease in BMG concentrations during therapy may
indicate a good response, whereas stable or in-
creasing concentrations might suggest treatment
resistance or relapse. These findings are also sup-
ported by the study of Vassilakopoulus et al. on
915 patients with HL, who showed that BMG is an
independent predictor and adverse prognostic
factor of outcome in HL (21). Lactate dehydroge-
nase is an enzyme that plays a key role in the
body’s metabolic processes. Its activity can be im-
portant in various medical conditions, including
HL. In addition to ESR, CRP, and BMG, it is impor-
tant to note that LD activity is also a nonspecific
marker and can be elevated in many other condi-
tions, such as other types of cancer, hemolysis, liv-
er disease, and infections. High activity of LD can
be indicative of tissue breakdown, which is often
seen in different cancerous conditions. Activity of
LD can be also monitored over time to assess the
effectiveness of treatment. A decrease in LD activ-
ity during treatment might suggest a good re-
sponse, whereas persistently high or increasing
activity could indicate advanced stage, refractory
disease, or relapse (10, 22).

When we consider PPHL, establishing a precise di-
agnosis and administration of proper therapy in a
short time can be challenging for clinicians, espe-
cially considering the multiple procedures that are
required. Although rare, it is possible that patients
with PPHL are asymptomatic at initial presenta-
tion, and disease is discovered by accident on
screening chest X-ray or the laboratory experts
notice unusual values of laboratory findings. While
ESR as well as CRP, BM2, and LD are nonspecific,
they are very useful adjuncts in the management
of HL, and always need to be contextualized
alongside other diagnostic findings to guide prop-
er decision-making. The core of the diagnosis of
PPHL is and will remain the histopathological anal-
ysis of an excisional biopsy or a surgical specimen
accompanied by proper imaging methods. How-
ever, the present case illustrates the importance of
laboratory findings, for both laboratory experts
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and clinicians, and considering malignant lesions
in the differential diagnosis even in patients in
whom such a diagnosis is unlikely. Finally, al-
though significantly more sensitive and specific
methods than ESR are used in laboratory practice,
it is also necessary to emphasize that simple, and
cheap laboratory tests should never be complete-
ly “diagnostically forgotten” because they some-
times can very well direct further diagnostic and
therapeutic approaches and complete the diag-
nostic puzzle.

The ESR measurement and interpretation of the
laboratory and clinical results have potential limi-
tations. They are manifested in methods/instru-
ments/techniques used to collect and analyze the
blood sample as well as in laboratory-clinical char-
acteristics of the patient. Furthermore, the limita-
tion also includes the elements of the clinical treat-
ment of the patient, which incorporates the lack of
information, misinterpretation, or insufficient
monitoring of certain data from the anamnesis or
clinical examination. All this can significantly affect
the direction of further diagnostic treatment and
the selection of diagnostic tests. Also, the determi-
nation of ESR as a non-specific laboratory assay
can certainly help in directing similar patients in
which there is a suspicion of the existence of lym-
phoma for further diagnostic processing, but it
needs to be considered the limitation of the test in
establishing a final diagnosis, ie. its significant
shortcoming in the light of its low specificity.
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