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The article discusses the problem of cytomegaloviral persistence asymptomatic course among young patients with community-
acquired pneumonia and in healthy population group based on specific immunoglobulins M and G appearance in blood and
antibody avidity value (the duration of persistent). The connection between viral persistence and prognosis of community-acquired
pneumonia course (by pneumonia severity index in PORT) is also recognized.

Aim of the scientific work is to study the prevalence of cytomegaloviral persistence among young patients with community-acquired
pneumonia for optimization the plan of clinical examination and prognosis for this patient category.

Materials and methods. One hundred and five patients with community-acquired pneumonia and 61 healthy individuals (aged
from 18 to 44 years) were examined for cytomegaloviral biomarkers (CMV IgG, CMV IgG avidity) and by PORT-scale. Positive
result for viral persistence was compared with gender, age subtypes and pneumonia severity index in both groups.

Results. Cytomegaloviral persistence prevalence rate among patients with community-acquired pneumonia was 48.2 % versus
20.5 % among healthy individuals (P = 0.003). The patients with community-acquired pneumonia had higher CMV IgG avidity
value (P = 0.007), it was more common for female patients (P = 0.043; x? = 8.164). The cytomegaloviral persistence prevalence
increased with age (P = 0.045) and correlated with pneumonia severity index according to PORT-scale (P < 0.0001).

Conclusions. The patients with community-acquired pneumonia differ in significantly higher cytomegaloviral prevalence rate
(P = 0.003) from the healthy respondents. This rate increases with age, negatively impacts the pneumonia prognosis (by
PORT-score). The duration of cytomegaloviral persistence (based on the CMV IgG avidity value recognition) does not depend
on age in both comparison groups (P > 0.05).

HerocnitanbHa NHEBMOHIA NpU LUTOMEraAOBiIpyCHii NepcUcTeHLji: NOWMUpPEHICTb
Ta ocobauBocTi nepebiry

K. A. YivipeAbo-KOHCTaHTUHOBMY

MopyweHa npobrema 6e3cMMNTOMHOI LiMTOMEranoBipyCHOI NepCUCTEHLi cepesl KOHTUHIEHTY XBOPUX Ha HerocniTanbHy MHeB-
MOHit0, @ TaKoX Ha NONynALINHOMY PiBHI Ha NiACTaBi BUSBMEHHS CneundivHMX aHTUTIN knacy imyHornobyniHis M i G, TpusanocTi
nepcucTeHLii (BiBNoBIaHO 4O aBigHOCTI aHAMHECTUYHMX aHTWTIN). PO3KPUTO 3B'30K MiX HAsIBHOK BiPYCHOIO NEPCUCTEHLE Ta
MPOrHO30M BaXKOCTi Nepebiry HerocnitanbHOi MHEBMOHIT 3rifHO 3i LKano puavky netanbHux Hacnigkis PORT.

MeTta po6oTu — 4OCRIAUTY NOLIMPEHICTb LUTOMETANOBIPYCHOT NEPCUCTEHLI B MOMTOAOTO KOHTUHIEHTY XBOPWX HA HErocniTanbHy
MHEBMOHIt0 Ans onTUMi3aLii nnaHy 0bCTEXEHHS Ta NPOrHO3yBaHHS TaKMX NaLliEHTIB.

Marepianu Ta metoam. Y nauieHTiB Monogoro Biky (18—44 pokw) 3i BCTAHOBMEHUM [iarHO30M HerocnitanbHOI MHEBMOHIT Ta
KOHTPONbHIlA rpyni NPaKTUYHO 300POBMX OCID BUBYANM MOLIMPEHICTb LITOMEranoBipyCHOI NepCUCTEHLT 3aBASKM BUSHAYEHHIO
mapkepis CMV IgG, CMV IgG (aBigHiCTb), BCTaHOBMIOBANM 3B'130K BUSIBNIEHOT NEPCUCTEHLIT 3 0COBNMBOCTAMM 3a CTATTIO Ta BiKOM
y rpyni NOPIBHSIHHA Ta PU3NKOM neTanbHWX Hacnigkis 3a Lwkanoto PORT B 0OCHOBHIl rpyni.

PesynbraTi. MoKasHMK NOWMPEHOCTI LIMTOMEranoBipycHOI nepcucTeHLii OyB BipOrigHO BULLMM Y XBOPUX Ha HerocnitanbHy
MHEBMOHIt0 Ta AopiBHIoBaB 48,2 %, y KOHTpOrbHIN rpyni — 20,5 % (p = 0,003). XBopi 0CHOBHOI rpyni Manu BuLLi 3Ha4eHHss CMV
IgG asigHocTi (p = 0,007), wo BinbLue BUpaxeHa B XIiHOK, Ski XBOPi Ha HerocniTanbHy MHEBMOHItO, HiX y Yonoikie (p = 0,043;
X2 = 8,164). MokasHuK LyTOMEranoBipyCHOI NoLUMPEHOCTI 3pocTae 3 BikoM (p = 0,045) Ta koperioe BifnoBigHO A0 Knacy pusuky
neTanbHUX Hacniakis 3a Lwkanoto PORT (p < 0,0001).

BucHoBku. MNaLjieHT 3 HerocniTanbHOK NHEBMOHIEID CTAaTUCTUYHO 3HAYYLLO BiAPI3HAIOTHCS Bif MPAKTUYHO 300POBUX PECMOH-
[EHTIB NONynALii BULLWIM NOKa3HWUKOM MOLUMPEHOCTi LMTOMEranoBipycHOI iHdpekLii, Lo 3pocTae BigMnoBiaHO A0 BiKy, HEraTUBHO
BMNMVBAE Ha NPOrHO3 ANs TaKX XBOPWX Y BUTNSAAI acoLliaLlii 3 KnacoM puauKy neTanbHuX Hacniakis (3a wkanoto PORT). Tpu-
BaniCTb LIUTOMeranoBipyCcHoOi NepcucTeHLi (Bi4NoBIAHO A0 aBiAHOCTI aHTUTIN) He 3aneXuTb Bif Biky B 060x rpynax (p > 0,05).

HerocnutanbHasa NHEBMOHUA NPU LUTOMETraAOBUPYCHOM NEPCUCTEHLIUM:
pacnpocTpaHEHHOCTb U 0COOEHHOCTH TeueHun

K. A. YUnunpenbo-KoHCTaHTUHOBUY

lMogHsTa npobnema 6ecCcMMNTOMHOMN LIUTOMETanoBUPYCHOM NEPCUCTEHLIMM Y KOHTUHIEHTa BOMbHBIX HErOCMINTANbHOM MHEBMOHME
11 Ha NonynsLMOHHOM YPOBHE Ha OCHOBaHUM onpefeneHuns crneLmgruyeckux aHTuTen knacca ummyHornobynuHos M v G, a Takke
LNUTENbHOCTW NepeucTeHLMM (N0 aBUAHOCTM aHAMHECTUYECKNX aHTUTEN). PackpbiTa CBA3b MeXay Hanuunem BUpYCHOM nepeu-
CTEHLMW 1 NPOTHO30M TSHKECTU TEYEHUSI HErOCTIUTaNbHOM MHEBMOHMM B COOTBETCTBUM CO LLKANOi prcka NeTanbHbIX CobbITuiA
PORT.
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Lienb pabotki — nccnenosarb pacnpoCTpaHeHHOCTb LLVITOMeI'aJ'IOBVIp}/CHOVI NepCcUCTeHLMM Yy MOJTOAO0r0 KOHTUHrEHTa naLMeHToB
C HerocnuTanbHOM NHEBMOHWEN ANs nocneuyrow,eﬁ ONTUMM3aLMM CXEMbl 0OCTeaoBaHNS 1 NPOrHo3a Taknx GOrbHbIX.

Matepuanebl n meTtofbl. Y nauueHToB Monogoro Bospacta (18-44 net) ¢ yCTaHOBMEHHbIM AWArHO30M HerocnuTtanbHoW
MHEBMOHMM W MPAKTUYECKN 300POBbIX PECMOHAEHTOB M3y4any nokasaterlb pacnpoCTPaHEHHOCTW LMTOMEranoBMpyCcHOM nep-
CUCTEHLMM MyTeM ycTaHoBneHus mapkepoB CMV IgG, CMV IgG (aBMgHOCTb) B KPOBM, MCCNEAOBANM CBA3b NEPCUCTEHLUM
C MOMOBbLIMM U BO3PACTHLIMM OCOBEHHOCTAMM, @ Takke PUCKOM fneTanbHbiX npouciuectsui no wkane PORT B ocHOBHOM
rpynne.

Pesyniratbl. [TokasaTens pacnpocTpaHeHHOCTU LiUTOMEranoBMpyCHON NEPCUCTEHLMM OKa3ascs CTaTUCTUYecku Bonee BbICOKM B
rpynne BomnbHbIX HerocnUTanbHOM NHEBMOHEN 1 cocTasun 48,2 %, B rpynne 3nopoBbix — 20,5 % (p = 0,003). MaumneHTb OCHOBHO
rpynnbl XapakTepuaoBanucs 6onee Bblcokumm 3HaueHusMu CMV 1gG asuaHocTu (p = 0,007), 4to Hanbonee BhIPaXEHO Y KEHLUMH
C HerocnuTanbHoON NHEBMOHMEN, YeM y Myxx4uH (p = 0,043; x* = 8,164). MNokasaTenb LTOMErasioBUpyCHOI pacnpoCTpaHEHHOCTU
pacTeT COOTBETCTBEHHO BO3pacTy pecnoHaeHToB (p = 0,045) 1 koppenupyeT C KnaccoMm pucka neTanbHbIX NPOVCLIECTBUIA NO
wkane PORT (p < 0,0001).

BbiBogbl. MauyeHTbl ¢ HEroCcmUTanbHOM MHEBMOHUE OTNMYAOTCS OT 300POBbIX PECNOHAEHTOB NONYNALMY Gonee BbICOKUM
rokasaTenem pacnpocTpaHEHHOCTU LIUTOMETarioBUPYCHOM NEPCUCTEHLIMM, KOTOPbI YBENUYMBAETCS C BO3PACTOM, HEFAaTUBHO
BMWSIET Ha NPOTHO3 NS AaHHOW KOropTbl MaLMeHTOB B BUAE acCoLyaLmm C KITaccoM pucka neTarbHbIX NocneacTBuii (no
wkane PORT). MpomomkmTenbHOCTb LMTOMETanioBUPYCHON NepeMCTeHLMM (N0 YPOBHIO aBUAHOCTU aHTUTEN) He 3aBUCUT OT

Boapacra B 0beux rpynnax (p > 0,05).

Background

The role of cytomegaloviral infection (CMVI) in immuno-
suppressive conditions complications remains great clinical
problem in modern infectology, gynecology, pediatrics and
immunology. However, every branch of medicine develops
own unique guidelines to solve severe pathological effects of
CMVI. After a primary infection, human CMVI remains latent
in certain human cells. Different stimuli, including immune
deficiency and severe infection, can trigger the reactivation
of latent CMVI. In the last decade, the role of the reactivation
inimmunocompetent patients with serious illness has been
intensively studied; however, the knowledge of the potential
role of moderately severe infections on CMVI dynamics is
limited [11]. For a long time CMVI has been recognized as
one of the most important pathogens in immunocompro-
mised patients, such as solid organ transplant recipients
[1,13], patients with haematological malignancies [2], and
HIV patients [6]. In the last decade the role of serious
infections in activation of latent CMV infection in immuno-
competent patients has also been scrutinized [10].

At the same time, scientific progress in the diagnosis
of community-acquired pneumonia (CAP) and the develop-
ment of highly effective antibacterial drugs for its treatment
do not provide a full positive effect, which can be explained
by the conditions of CAP occurrence transformation,
changes in the virulence of pathogens and the immune
reactivity of the patient's body [9,12]. The 35-60 % of etio-
logically determined CAP is S. Pneumoniae. Viral etiology
of CAP is extremely controversial. 10-30 % of patients do
not expectorate sputum, 15-30 % take antibiotics until a
specific laboratory examination. In 30-65 % the data of
microbiological / virological examination is questionable [7].

These facts suggest the probable possibility of avoiding
the protective immune attack by some kind of latent per-
sistent pathogen, which effects immunity, without specific
clinical features, that results in superinfection and makes
hidden conditions for bacterial comorbidities like CAP.
The CMVI prevalence among young CAP patients has
not been studied yet, though its knowledge can optimize
specific etiological and immunological diagnostics and
correct treatment.

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

Aim
Study of CMVI persistence among young CAP patients has

the aim to correct the examination plan for making early
CAP course prognosis.

Materials and methods

We examined 105 CAP patients (51 men (48.6 %), 54
women (51.4%)), average age of (34.1 £ 0.8) years old
and 61 healthy individuals (26 men (42.6 %), 35 women
(57.4 %)), average age of (31.4 £ 0.9) years old. CAP was
diagnosed clinically according Order Ne 128 of the Ministry
of Health of Ukraine (2007) and the Clinical Instruction
(2013) [5]. The Pneumonia Patient Outcomes Research
Team (PORT) scale was used to assess the mortality risk
factors according to existing requirements and for more
objective stratification of patients. The pneumonia severity
index (PSI) or PORT Score is a clinical prediction rule that
medical practitioners can use to calculate the probability
of morbidity and mortality among patients with commu-
nity-acquired pneumonia. The PSI/PORT score is often
used to predict the need for hospitalization in people with
pneumonia. This is consistent with the conclusions stated
in the original report that published the PSI/PORT score.
We describe the prognostic approach which accurately
identifies the patients with community-acquired pneumonia
who are at low risk for death and other adverse outcomes.
This prediction rule may help physicians make more
rational decisions about hospitalization for patients with
pneumonia. A Risk Class | or Risk Class Il pneumonia
patient can be sent home with oral antibiotics treatment.
A Risk Class IlI patient after evaluation of other factors
including home environment and follow-up care can be
either sent home with oral antibiotics treatment or admitted
for a short hospital stay with antibiotics and monitoring.
Pneumonia Risk Class V-V patients should be hospital-
ized for treatment [3].

CMVI persistence was identified by immune sorbent
assay (specific CMV IgG, CMV IgG avidity) [4,8,14]. CMVI
persistence was confirmed by positive for CMV IgG result.
The CMV IgG avidity, as an indicator of CMVI persistence
limitation, was analyzed by the following characteristics:
1-39 % - low avidity, primary CMVI; 40-60 % — interme-
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diate avidity, CMVI reconvalescent; >60 % — high avidity,
anamnestic CMV-antibodies.

Statistic processing of results was performed by SPSS
12.0 for Windows (Grand Pack, Serial Number 9593869).
Previously, the verification of variables values on the nor-
mality of distribution by the Kolmogorov-Smirnov method
was carried out. For the normality of variables determina-
tion for Puasson distribution with insignificant probability
of error (P > 0.05), parametric tests were used for further
statistical analysis (Student’s t-test for two dependent or
independent variables (sampling), a simple analysis of
variance (ANOVA) was used for more than 2 independent
variables and a simple dispersion analysis with repeated
measurements was used for more than 2 dependent vari-
ables (samples). Non-parametric tests (U-Mann-Whitney
test for 2 independent variables (samples), Wilcoxon test
for two dependent variables (samples) comparison, Kru-
skal-Wallis H test for more than 2 independent variables
(samples) comparison and the Friedman test to compare
more than two dependent variables (selections) that allow
one to examine the effect of one or more independent
variables on dependent variable were used in case of
non-normal distribution of variables.

Descriptive methods were compiled by constructing
cross-tables, statistics for x? for the nominal scale, compa-
ring two independent samples (Student’s T-criterion), one-
way ANOVA one-dimensional analysis (Fisher’s F-criterion),
Scheffe’s and Duncan’s posteriori test for comparison of
average values. Spearman rank correlation was used for
associative connections revealing between score charac-
teristics and clinical features of CAP, which belonged to
the interval scale, in connection with the non-compliance of
the mentioned indices with normal distribution. The investi-
gated values are represented as “average + standard error
of average value” (M £ m) or “average + standard deviation”
(M £ 0). The results of comparisons were considered to be
significant when the probability of error (p) was not more
than 0.05.

Results and discussion

The CMVI prevalence (according to CMV IgG appearance)
among CAP patients was revealed significantly higher than
in the control group (P = 0,003). The results are shown in
Table 1.

The average titer of CMV IgG among CAP patients was
(6.86 £0.70) and ranged from 0.0 to 39.1, while in the group
of healthy individuals the average titer of CMV IgG was
(5.26 = 0,70) and ranged from 0.0 to 18.3 (the difference
was insignificant, t = 1.581, P = 0.701). The average titer
of CMV IgG was (6.29 £ 0.70) and ranged from 0 to 39
among all respondents (166 observations). Thus, there was
a tendency toward an increasing in the absolute value of
the average titer of CMV IgG in the group of CAP patients
in comparison with the control group.

Classification of all respondents according CMV IgG
avidity showed in both groups of comparison that CMV-pos-
itive respondents in the majority of cases had high CMV IgG
avidity, indicating rather a long CMV persistence in these
respondents. It is also noteworthy that the percentage of
different values avidity among patients with CAP was higher
than among practically healthy persons (P = 0.007): 48.6 %

vs 45.9 % (high avidity), 21.9 % vs 8.2 % (intermediate
avidity) and 6.7 % vs 1.6 % (low avidity) (Table 2).

Gender characteristics of the classified respondents
in both comparison groups revealed that among CAP pa-
tients male significantly differed from women (P = 0.043;
X2 =8.164): intermediate CMV IgG avidity value was 15.2 %
among males (16 persons) versus 6.7 % (7 persons)
among females, high CMV IgG avidity was detected in 18
men (17.1 %) and 33 women (31.4 %). A similar analysis
in the control group did not reveal significant difference
according to gender (x? = 2.244; P = 0.523).

Analysis of CMVI prevalence (by CMV IgG appearance)
according to age found significantly increased number
of CMV-positive individuals among elderly CAP patients
(P=0.045): 1.0 % —in category of 20-29 years old, 3.8 % —
in category of 30-39 years old, 16.2 % — in category of
40-44 years old. Analysis of CMVI prevalence (by CMV IgG
avidity) according to age did not find significant differences
neither among CAP patients (x>= 11.402; P = 0.249) nor
among healthy persons (x?= 4.793; P = 0.852).

We also tried to reveal the dependence of CAP prog-
nosis on CMV IgG avidity.

Results are given in Table 3.

The proportion calculation among patients with CAP
according to its severity and the value of CMV IgG avidity was
performed in CMV-positive respondents of the main group (80
persons). CMV-positive CAP patients with high CMV IgG avid-
ity differed in CAP severity (P <0.0001): PORT | was defined
in5 (6.3 %) persons, PORT Il -in 22 (27.5 %) patients, PORT
I11-in 17 (21.3 %) persons. Asimilar feature was found among
CMV-positive patients with low CMV IgG avidity: patients with
PORT I were not found, PORT Il and IIl were diagnosed in 3
patients (3.7 %) in each group, PORT IV was detected in 7 %
(1 patient). Thus, we have found a direct relationship between
CAP progressive severity and CMVI duration.

Our clinical research shows significantly high level
of undiagnosed persistent CMVI incidence among young
individuals. Official data of CMVI prevalence speaks about
30 % of world population under 30 years of age with positive
CMV lgG [11]. We enrolled the individuals 18-44 years old
(young category) in the study. The different CMV-indexes
in our work (48.2 % among CAP patients and 20.5 %
among healthy individuals) may be associated withimmune
response peculiarities, therefore only respondents without
comorbidities were included in the study. That is why CMVI
persistence can lead to some immune system dysfunction,
which influences the severity of pneumonia course.

The fact of significantly higher CMV IgG contentin CAP
patients than among healthy ones may explain the sus-
ceptibility of CMV-positive individuals to different bacterial
associations (including CAP).

The persistence avidity index among all respondents
is responsible for CMVI duration: the high avidity value is
a result of long-term viral persistence [2,8,10]. The higher
CMV IgG avidity among CAP patients confirms already
known data and shows that CMV persistence increases
the risk of additional bacterial comorbidities.

The gender difference according to CMVI presence
needs additional study. The longer CMVI duration among
females versus males can be the result of transmission
features and may deal with hormonal differences, which
have not been investigated yet.
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Table 1. The cytomegaloviral prevalence among patients with community-acquired pneumonia and healthy individuals

CMVI persistence

IgG CMV
— positive 80 48.2
— doubtful 1 0.6
- negative 24 14.5

CAP patients (n = 105) r

(Spirmen’s)

34 20.5 8.685 -0.228 0.003

27 16.3

Table 2. Classification of patients with community-acquired pneumonia and healthy individuals according to CMV IgG avidity

Value of CMV IgG avidity

Low — primary infection (1-39 %) 7 6.7
Intermediate —reconvalescence (40-60 %) 28] 219
High — anamnestic antibodies (>60 %) 51 48.6

r

(Spirmen’s)
1 1.6 12.134 -0.116 0.007
5 8.2
28 45.9

Table 3. Dependence of community-acquired pneumonia prognosis (according to PORT-scale) on CMV IgG avidity

Value of CMV IgG avidity SI Total (n = 80)
PORTI(n=5) (spimer's)
n (% In % In_[% _In__[% _[n__|%
Low (1-39 %) - - 3 37 3 37 1 7 15 8.8 31.446 0.305
Intermediate (40-60 %) - - 13 16.2 8 10.0 2 25 23 287
High (>60 %) 5 6.3 22 275 17 213 6 75 50 62.5

<0.0001

There is an increasing tendency of CMVI persistence
with age [8], which is confirmed by our results. So the risk
of latent CMVI appearance increases with age and all
supposed immunological dysfunctions depend on contri-
buting individual and environmental factors for its clinical
manifestation (CAP is among them).

The clinical relevance of our study was based on compa-
rison of CAP severity and CMVI duration. The obtained
results give a clear picture of direct dependence: the growth
of PSl is accompanied by CMV IgG avidity increase. Such
dependence goes to prove that long-term CMVI persistence
complicates the course of CAP through certain pathogenetic
mechanisms.

Conclusions

1. CAP patients differ from healthy individuals by higher
incidence of CMVI persistence, which leads to CMV IgG
level elevation in blood samples. The value of CMVI per-
sistence among young patients with CAP ranges 48.2 %
versus 20.5 % of control healthy ones (P = 0.003).

2. CAP respondents have a tendency toward an
increase in the average titer of CMV IgG absolute value.
According to all values of CMV IgG avidity CAP patients
are characterized by longer viral persistence period than
control group respondents (P = 0.007), which is partic-
ularly in evidence (P = 0.043; x? = 8.164) among CAP
females.

3. CMVI prevalence among CAP patients has an
increasingly positive association with the age (P = 0.045)
and depends on PSI (P < 0.0001).

Prospects for further research. The obtained results
will have a continuation on the look-out for pathological
mechanisms of CMVI influence on immunological, genetic,

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

hormonal links among young individuals in order to prevent
bacterial comorbidities (CAP as well). New discoveries in
this area will allow optimizing the clinical, diagnostic and
therapeutic approach, predicting the course of CAP and
preventive measures developing.
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