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Abstract. Pulmonary comorbidity in chronic lymphoproliferative diseases: realities of the problem in the Dnipro
region. Gashynova K.Yu., Usenko G.V. The prevalence of the chronic lymphoproliferative diseases is increasing
worldwide with increase of the population age. It is known that the presence of comorbidities in such patients plays an
important role in predicting treatment outcomes. The aim of the work was to study the prevalence and determine the
structure of respiratory symptoms and comorbid pulmonary pathology in patients with chronic lymphoproliferative
diseases (CLPD) in the Dnipro region of Ukraine. After analyzing 986 cards of inpatients of the hematology
department, whose average age was 65 (56, 69) years, it was determined that 9.0% of patients had at least one chronic
respiratory disease, the most common among which were chronic bronchitis, chronic obstructive pulmonary disease, as
well as community-acquired pneumonia. Dyspnea and tachypnea are also common among patients with CLPD without
established respiratory comorbidity, cardiovascular disease, or anemia. Based on the data obtained, we can
recommend a study of the respiratory function and pulse oximetry, as well as a thorough collection of anamnesis of
smoking and analysis of the results of chest computed tomography in all patients with CLPD in order to identify the
possible cause of shortness of breath and establish the presence of respiratory comorbidity.

Pedepar. ConyTcTBylomasi Jiero4Hasi aToJIOrusi NpH XpoHNYecKux JduMonpoudepaTuBHbIX 3200/1eBAHUIX:
peajiuun npodsembl B JlHenpoBckoM peruone. 'amunosa E.JO., Ycenko A.B. Pacnpocmpanennocmos XpoHu1eckux
aumMponponupepamueHvix 3a601e6aHULL YEEIUYUBAEHIC 60 CeM MUpe U pAcmem eMecme ¢ 603PACMOM HACENEHUs.
H3z6ecmno, umo nanuuue conymcmesylouel namonocu y maxkux nayuenmos uepaem GadxiCHyIo poib 8 NPOSHOUPOBAHUU
pesynomamos nevenus. Lleavio pabomei ObLI0 usyyeHue pacnpocmpaHeHHOCmU U onpedeieHue CmpyKmypbl pechi-
DPAMOPHBIX CUMIIMOMOE U KOMOPOUOHOU J1e2eUHOU NAMOA02UU Y NAYUEHMOS8 C XPOHUYECKOU TUMPOnponupepamuero
namonoeuet (XJIIIII) [nenposckozo pezuona Yrpauwnwvl. Ilpoananusuposas 986 kapm cmayuoHapHvix OOIbHBIX
2eMAMON02UHeCK020 OMOeNeHUs, CPeOHUll 8o3pacm Komopwix cocmagnin 65 (56,69) nem, onpedenunu, umo 9,0%
nayuenmos umenu xoms Ovl 00HO XpPOHUUECKoe 3a60le6anue ObIXAMeNbHOU CUCMeMbl, Haubojiee pacnpoCmpaHeHHbIMU
cpedu Komopwix Obliu XPOHUYECKU OPOHXUM, XpOHUYECKoe O0OCmpYKmugHoe 3abonesanue Je2Kux, d MmaKice
sHecocnumanbHas nHeemoHus. OObluKA U MAXUNHOE MAKJICe Yacmo ecmpedaiomces cpedu 6oavuvix ¢ XJIII 6e3
YCMAHOBIEHHOU PecnupamopHoli KOMOPOUOHOCHU, NAMON02UU CepOedHO-COCYOUCmol cucmemsvl umu axemuu. Ha
OCHOBAHUU NOJYYEHHBIX OAHHBIX Mbl MONCEM PEKOMEHO08aMb UCCIEO06aHue QYHKYUU GHEWHe20 ObIXanusi U
nposedeHe NYIbCOKCUMEMPUU, A MAKdICe MWAmenbHulli cOOp aHaMHe3d KYPeHus U aHAlu3 pe3yibmamos Kom-
nbIOMEPHOU momozpaghuu opeanos epyoHol kiemxu y ecex 6oavnvix ¢ X/ ¢ yenvio uoenmugpuxayuu 603MoANCHOU
NPUHUHBL OOLIUKU U YCIMAHOBAEHUSL HATUYUS PECNUPAMOPHOT KOMOPOUOHOCTU.

Chronic lymphoproliferative diseases (CLPD) of which environmental and genetic factors play a
belong to the group of pathological conditions of the role [5]. Chronic lymphocytic leukemia (CLL) is one
so-called multifactorial genesis, in the development of the most common CLPD. The incidence rate

62 Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

worldwide is up to five cases per 100,000 population
and is higher in men. Multiple myeloma (MM),
which is more common in the elderly, is the second
most common oncohematological pathology — in
European countries about four cases per 100,000
[10]. Lymphomas, which have different prevalences
depending on the pathomorphological variant, age
and sex, are also common among CLPD. For
example, the prevalence of non-Hodgkin's
lymphoma in the United States is 19.7 per 100,000
population, increasing exponentially with age (9.3
per 100,000 under the age of 65 and 91.5 per
100,000 over the age of 65) and doubling more often
in men (23.9 per 100,000) than in women (16.4 per
100,000 population) [15].

It is now known that the presence of comor-
bidities plays an important role in predicting the
outcome of CLPD treatment, especially in patients
older than 75 years [6], so the presence of comorbid
conditions and correction of treatment tactics for
comorbidities may be one of the key aspects of
successful therapy. However, publications on this
subject have begun to appear for the most part only
in the last decade.

Thus, according to a study conducted at the
Mayo Clinic (USA) and published in 2017 [14], the
most common comorbidities in patients with CLL
were rheumatic diseases (42%), dyslipidemia (41%)
and hypertension (40%). However, respiratory pa-
thology also played an important role: among all
patients with CLL, 17% had respiratory diseases and
among patients with CLL who died, 23% had
respiratory comorbidity. Thus, the presence of res-
piratory pathology may be a potential risk factor for
an unfavorable prognosis for this category of
patients. Another study found that a significant
proportion of patients with CLL have concomitant
lesions of the cardiovascular system (33%) and
metabolic disorders (26%), while the proportion of
comorbid respiratory diseases is only 5% [13].
Another study found that more than a quarter of
patients with MM (27%) had respiratory disease, but
data on the impact of such comorbidity on the course
of the disease in the work were absent [2]. However,
according to some publications, the share of con-
comitant respiratory diseases in CLPD is less than one
percent or such pathology is not described at all [12].

Based on the fact that in 25% of cases CLPD is
accompanied by an increase in mediastinal lymph
nodes [15], which can potentially cause narrowing
of the airways, correlation of the degree of bronchial
obstruction with the probability and severity of
adverse events in these diseases generates interest.
However, currently spirometry is not included in the
diagnostic standards in this category of patients.
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Because patients with CLPD receive therapy,
including drugs that have immunosuppressive acti-
vity such as cytostatics, infections, including those
localized in the respiratory system occupy the
leading position as for the complications. Life-
threatening infectious events due to malignancies
and treatment-related immunosuppression are
important causes of death in hematological cancer
[7, 8, 9, 13]. Invasive mold infections are the most
common cause of serious, often life-threatening
infections in patients with neutropenia that persists
for more than two weeks [3], so they need special
attention from clinicians and scientists.

Thus, the literature data on the prevalence of
comorbid respiratory pathology in CLPD are con-
tradictory and limited, and data on the impact of
concomitant respiratory pathology on the prognosis
of these diseases are very limited. Therefore, despite
the rapid development of research on CLPD, the
prevalence and clinical significance of respiratory
comorbidity remains open both in Ukraine and
worldwide.

The aim of the study was to study the prevalence
and determine the structure of respiratory symptoms
and comorbid pulmonary pathology in patients with
lymphoproliferative diseases in the Dniepro region
of Ukraine.

MATERIALS AND METHODS OF RESEARCH

The retrospective clinical study [3] included
medical records of inpatients who were hospitalized
in 2018-2019 in the hematology department of the
Municipal Non-Profit Enterprise "City Clinical
Hospital No. 4" Dnipropetrovsk City Council" with a
confirmed clinical diagnosis of CLPD. Complaints, life
and medical history, physical data, smoking status,
computed tomography (CT) of the chest, and full blood
count tests were evaluated.

The study was conducted in accordance with the
principles of bioethics set out in the Declaration of
Helsinki on Ethical Principles for Human Health
Research and the Universal Declaration on Bioethics
and Human Rights (UNESCO).

Statistical analysis was performed in Excel
AtteStat 2010 (license number 02260-018-0000106-
48794). Quantitative variables were presented as the
mean value (standard deviation, SD) with the correct
data distribution or as the median (quarter-quarter
scale) with the wrong distribution. Qualitative va-
riables are presented as absolute numbers and
percentages (n, %). The distribution of variables was
analyzed using the Shapiro-Francia test. The Chi-
square test was used to compare two independent
binary samples. Student's t-test with the correct
distribution and Wilcoxon's test with the wrong
distribution were used to compare the two independent
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samples with quantitative data. The 95% confidence
interval was calculated for the independent variables,
with p<0.05 considered significant [1].

RESULTS AND DISCUSSION

The retrospective clinical study included 986
inpatient medical records (511 (51.8%) of them

47, 5%

B8 Multiple myeloma

O Chronic lymphocytic leukemia

belonged to men). The average age of hospitalized
was 65 (56; 69) years, the average duration of hos-
pitalization was 9 (6; 13) days, mortality — 2.4%.
The structure of the main clinical diagnoses in the
medical records selected for analysis is presented in
the Figure.

481;49% ¢

B Lymphoma u Other diseases

Structure of clinical diagnoses of hospitalized CLP patients

As can be seen from the Figure, the majority of
those hospitalized were patients with MM and CLL.
According to medical records, a total of 135 cases
(13.7%) of hospitalized patients with CLP had at least
one respiratory disease. The proportion of patients with
comorbid pulmonary pathology did not differ
significantly in groups with different basic diagnoses,
being 11% in MM (53 patients), 15.4% — in CLL
(50 patients), 18% — in patients with lymphoma (24
people) and 8.5% — in other diseases (4 people).

It should be noted that the vast majority of cases
of pulmonary pathology — 59 (43.7% of respiratory
diseases and 6% of all medical records) were
community-acquired pneumonia. However, in
89 cases (65.9% and 9.0%), at least one chronic
disease of the respiratory system respectively, was
registered. The most common were: chronic bron-
chitis — 50 cases (37.0% and 5.1%), chronic obstruc-
tive pulmonary disease — 18 cases (13.3% and
1.9%), pathology of the upper respiratory tract—
14 cases (10.4% and 1.4%), tracheitis— 4 cases
(3.0% and 0.4%), bronchial asthma— 3 (2.2% and
0.3%).
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In the analysis of disorders of the respiratory
system, it was found that according to all medical
records the most common complaint was shortness
of breath — 136 cases (14.1%). Cough was registered
in 55 (5.6%) cards, tachypnea — in 20 (2.1%).
However, it was noteworthy that the signs that may
be associated with respiratory pathology were found
not only in patients with concomitant respiratory
diseases. To clarify this issue, we divided all the
analyzed cases into two groups: group 1 included
patients with established respiratory pathology
(n=135, 13.7%), group 2 — patients without docu-
mented respiratory diseases (n =851, 86.3%). The
groups were compared by sex (p=0.23 by the Chi-
square criterion), but a statistically significant
difference was found by age (p=0.02 by the
Wilcoxon test). The average age of patients in group
1 was 66 (56; 72) years, in group 2 — 65 (56; 69)
years. It was not possible to assess the smoking
status due to the lack of relevant information in the
medical records.

The frequency of respiratory symptoms in the
comparison groups is shown in the table.
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Frequency of respiratory symptoms in hospitalized patients
with CLPD depending on the presence of respiratory pathology

Sign, units of measurement Group 1 (n=135) Group 2 (n=851) P
Shortness of breath, n (%) 27 (20) 116 (13.6) 0.13
Unproductive cough, n (%) 9 (6.7) 12(14) 0.0006
Productive cough, n (%) 10 (7.4) 24 (2.8) 0.03
Tachypnea (> 20/min.), n (%) 3(22) 17 (1.9) 0.24

It was found that cough was more common in the
group of patients with respiratory pathology.
However, the difference in the proportion of patients
with dyspnea and tachypnea was statistically
insignificant between the groups. Moreover, in
chronic respiratory diseases, dyspnea occurred
significantly (p<0.001) more often (35.0%) than in
patients with pneumonia (23.7%). Because shortness
of breath is often a sign not only of respiratory
pathology, but also of cardiovascular system (CVS)
and anemia, we also analyzed whether there is a
difference between the proportion of patients with a
history of such diseases among patients of both
groups. It was found that patients with established
respiratory pathology were statistically significantly
more likely to have pathology of CVS (9 (6.7%) and
12 (1.4%), respectively) (p=0.0006). Patients with a
history of CVS diseases (62; 14.6%) and without it
(81; 15.3%) did not differ significantly (p=0.94). 88
(65.2%) and 484 (56.9%), respectively (p=0.034).
Thus, according to the obtained data, the presence of
tachypnea and dyspnea in patients with CLPD
without documented respiratory pathology can not
be explained by anemia or pathology of CVS.

The conclusion on the results of CT of the chest
was available in 526 (53.3%) medical records.
However, it was not possible to assess the effect of
changes of the chest on on CT considering pre-
valence of dyspnea and tachypnea in patients
without respiratory pathology due to a very brief

description of the results of the study. Routine
measurement of oxygen saturation and spirography
in patients with CLPD was not performed.

CONCLUSIONS

1. The study showed that in the Dnipro region
among patients who were hospitalized in the hema-
tology department, 9.0% had at least one chronic
disease of the respiratory system. The most common
were chronic bronchitis (5.1%) and chronic obstructive
pulmonary disease (1.9%). Community-acquired
pneumonia was recorded in 6% of all medical records.

2. Respiratory symptoms occur in a large number
of patients with chronic lymphoproliferative diseases
without concomitant respiratory pathology. Mo-
reover, dyspnea and tachypnea in such patients
cannot be explained by the presence of concomitant
pathology of CVS or anemia.

3. Such data may be the basis for the recom-
mendation of the study of external respiratory
function and measurement of oxygen saturation in
all patients with chronic lymphoproliferative
diseases in order to identify the possible cause of
shortness of breath. Also in such patients it is
advisable to more carefully collect a history of
smoking, as well as a detailed analysis of the results
of computed tomography of the chest.

Conflict of interest. The authors declare no

conflict of interest.

REFERENCES

1. Antomonov MYu. [Mathematical processing and
analysis of biomedical data]. 2-e izd. Kyiv: Medinform;
2018. p. 579. Russian. Available from:
https://www.olx.ua/.../antomonov-m-yu-monografya

2. Baunova TV, Gusarova OS, Avitesyan VN. [Ko-
morbidnaya patologiya u patsientov s mnozhestvennoy
mielomoy]. Forcipe. 2019. Russian.

URL: https://cyberleninka.ru/article/n/komorbidnaya-
patologiya-u-patsientov-s-mnozhestvennoy-mielomoy

3. Zatserkovnyi VI, Tishaiev IV, Demydov VK.
[Research methodology]. 2017. Ukrainian.

4. Gashynova KYu, Kolisnyk NS, Dmytrychenko VV,
et al. [Invasive pulmonary aspergillosis: the state of art and

21/ Vol. XXVI/ 4

65



CLINICAL MEDICINE

the clinical case]. Medicni perspektivi. 2018:1(1):27-37.
doi: https://doi.org/10.26641/2307-0404.2018.1(part1).127204

5. Gasparini VR, Binatti A, Coppe A, et al. A high
definition picture of somatic mutations in chronic lym-
phoproliferative disorder of natural killer cells. Blood
Cancer J. 2020;10(42):1-11.
doi: https://doi.org/10.1038/s41408-020-0309-2

6. Shanafelt TD, Rabe KG, KayJ, etal. Age at
diagnosis and the utility of prognostic testing in patients
with  chronic  lymphocytic  leukemia.  Cancer.
2010;116:4777-87.

7. RusuRA, SirbuD, Curseu D, et al. Chemothe-
rapy-related infectious complications in patients with
Hematologic malignancies. J Res Med Sci. 2018;23:68.
doi: https://doi.org/10.4103/jrms.JRMS_960 17

8. Visentin A, et al. Epidemiology and risk factors
of invasive fungal infections in a large cohort of patients
with chronic lymphocytic leukemia. Hematol Oncol.
2017;35(4):925-8. doi: https://doi.org/10.1002/hon.2343

9. Glimelius I, Diepstra A. Novel treatment concepts
in Hodgkin lymphoma. J Intern Med. 2017;281:247-60.
doi: https://doi.org/10.1111/joim.12582

10. Cowan AJ, Allen C, Barac A, et al. Global Bur-
den of Multiple Myeloma: A Systematic Analysis for the
Global Burden of Disease Study 2016. JAMA Oncol.
2018;4(9):1221-7.
doi: https://doi.org/10.1001/jamaoncol.2018.2128

11. Strugov V, Stadnik E, Virts Y, et al. Impact of
age and comorbidities on the efficacy of FC and FCR
regimens in chronic lymphocytic leukemia. Ann
Hematol. 2018;97(11):2153-2161. Epub 2018 Jun 26.
PMID: 29946909.
doi: https://doi.org/10.1007/s00277-018-3409-3.

12. Goede V. et al. Interactions between comorbidity
and treatment of chronic lymphocytic leukemia: trial
results of the German CLL Study Group. Haematologica.
2014;99(6):1095-100.
doi: https://doi.org/10.3324/haematol.2013.096792

13. Facchinelli D, Marchesini G, Nadali G, Pagano L.
Invasive Fungal Infections in Patients with Chronic
Lymphoproliferative Disorders in the Era of Target Drugs.
Mediterr J Hematol Infect Dis. 2018;10(1):e2018063.
doi: https://doi.org/10.4084/MJHID.2018.063

14. Strati P, etal. Relationship between co-morbi-
dities at diagnosis, survival and ultimate cause of death in
patients with chronic lymphocytic leukaemia (CLL): a
prospective cohort study. Br J Haematol. 2017;178:394-402.
doi: https://doi.org/10.1111/bjh.14785

15. Howlader N, Noone AM, Krapcho M, Miller D,
Brest A, YuM, Ruhl J, et al. SEER Cancer Statistics
Review, 1975-2017, National Cancer Institute. Bethesda,
MD, based on November 2019 SEER data submission,
posted to the SEER web site, April 2020. Available
from: https://seer.cancer.gov/cst/1975 2017/

CIIMCOK JITEPATYPHU

1. AnromonoB M. FO. Maremarudeckas o0paboTka
U aHAJIM3 MEIMKO-OMOJIOTUYECKUX JaHHBIX. 2-¢ u3f. Kuis:
MUL] «Menunapopm», 2018. 579 c.

URL: https://www.olx.ua/.../antomonov-m-yumonografya

2. baynoBaT. B., T'ycapoBa O. C., AButecsax B. H.
KomopOunnas maronorus y MarieHTOB ¢ MHOXKECTBEH-
HOM Muenomoii. Forcipe. 2019. T. 2. C. 290-291.

URL: https://cyberleninka.ru/article/n/komorbidnaya-
patologiya-u-patsientov-s-mnozhestvennoy-mielomoy

3. 3amepkosuwmii B. L., Timaes 1. B., Jemu-
noB B. K. MeTononoriss HayKOBUX JOCTIIKCHb: HaBY.
moci6. / HAY im. M. T'oroms. Hixwun, 2017. 236 c.
ISBN 978-647-527-156-8.

4. IHBa3MBHUI JIETCHEBHH aclepruibo3: Cy4acHHUH
cTaH mpobnemu Ta kiiHiYHANA Bunanok / K. FO. TammuoBa
Ta iH. Meouuni nepcnexmusu. 2018. T.23. Ne. 1. Y. 1.
C. 27-37. DOI: https://doi.org/10.26641/2307-
0404.2018.1(part1).127204

5. A high definition picture of somatic mutations in
chronic lymphoproliferative disorder of natural killer cells
/ V.R. Gasparini etal. Blood cancer journal. 2020.
Vol. 10, No. 4. P. 1-11.

DOIL: https://doi.org/10.1038/s41408-020-0309-2

6. Age at diagnosis and the utility of prognostic tes-
ting in patients with chronic lymphocytic leukemia /
T. D. Shanafelt et al. Cancer. 2010. Vol. 116. P. 4777-
4787.

7. Chemotherapy-related infectious complications in
patients with Hematologic malignancies / R. A. Rusu et

66

al. J Res Med Sci. 2018. Vol.23.
DOI: https://doi.org/10.4103/jrms. JRMS 960 17

8. Epidemiology and risk factors of invasive fungal
infections in a large cohort of patients with chronic
lymphocytic leukemia / A. Isentin et al. Hematol Oncol.
2017. Vol. 35. No. 4. P. 925-8.
DOI: https://doi.org/10.1002/hon.2343

9. Glimelius I., Diepstra A. Novel treatment con-
cepts in Hodgkin lymphoma. J Intern Med. 2017.
Vol. 281. P. 247-260.
DOI: https://doi.org/10.1111/joim.12582

10. Global Burden of Multiple Myeloma: A
Systematic Analysis for the Global Burden of Disease
Study 2016 / A.J.Cowan et al. JAMA Oncol. 2018.
Vol. 4, No. 9. P. 1221-1227.
DOI: https://doi.org/10.1001/jamaoncol.2018.2128

11. Impact of age and comorbidities on the efficacy
of FC and FCR regimens in chronic lymphocytic leu-
kemia / V. Strugov et al. Ann Hematol. 2018. Vol. 97,
No. 11. P. 2153-2161. Epub 2018 Jun 26.
PMID: 29946909.
DOI: https://doi.org/10.1007/s00277-018-3409-3

12. Interactions between comorbidity and treatment
of chronic lymphocytic leukemia: trial results of the
German CLL Study Group / V.Goede et al. Hae-
matologica. 2014. Vol.99. No.6. P.1095-1100.
DOI: https://doi.org/10.3324/haematol.2013.096792

13. Invasive Fungal Infections in Patients with
Chronic Lymphoproliferative Disorders in the Era of

P. 68.

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

Target Drugs / Facchinelli D. Mediterr et al. J Hematol
Infect Dis. 2018. Vol.10, No.1. P.2018063.
DOI: https://doi.org/10.4084/MJHID.2018.063

14. Relationship between co-morbidities at diagnosis,
survival and ultimate cause of death in patients with
chronic lymphocytic leukaemia (CLL): a prospective

21/ Vol. XXVI/ 4

cohort study / P. Strati et al. Br J Haematol. 2017.
Vol. 178. P. 394-402. DOL: https://doi.org/10.1111/bjh.14785.

15. SEER Cancer Statistics Review, 1975-2017 /
N. Howlader et al. National Cancer Institute. Bethesda,
MD, based on November 2019 SEER data submission,
URL: https://seer.cancer.gov/cst/1975 2017/

The article was received
2021.03.03

67



