UDC:612.591:616.126-002-022: 616.98

Evaluation of Immunologic and Virologic Data in Patients with
Infective Endocarditis, Infected by Hiv, Operated Upon
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Knyshov G.V., Krykunov A.A., Koltunova A.B., Maksymenko V.B.

SE Amosov N.M. National Institute of Cardio-Vascular Surgery of the Academy of Medical Sciences
of Ukraine (Kiev)

The peculiarities of immunological and virological status of 11 patients with 1E, with lesions of
the right heart valves, which were examined and operated on at the National N.M. Amosov Institute
of Cardiovascular Surgery AMS of Ukraine during 01.01.1990 — 01.10.2013, were studied. In all
cases, the patients were infected with hepatitis C virus and human immunodeficiency virus. Study of
changes in immunological and virological status of patients was carried out on the basis of perioperative
dynamics of the cellular and humoral immunity, as well as the degree of viral load for HIV and hepatitis
C. After completing the main stage of surgical correction protocol of the total controlled hyperthermic
perfusion (TCHP) was used, which included warming the patient to 39,0 eC with an exposure 30
min. It was proved that the use of TCHP in patients with 1E, which were infected with HIV, was
associated with lower degree of viral load in the early postoperative period. Differences in the dynamics
ofthe degree of viral load of hepatitis C and human immunodeficiency were associated with different
viral resistance to temperature and with the choice of diverse cellular targets.

Key words: infective endocarditis of the right heart, total controlled hyperthermic perfusion (TCHP),
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Decreased host immunity among HIV-infected patients places them at increased risk of
infection and is associated with poor outcomes [1].

Conducted studies suggest that HIV patients are also at increased risk of CA-MRSA infections
from community’s networks in which there is high prevalence of intravenous drug use. Independent
factors described as risks for MRSA bacteremia within HIV-infected patients: intravenous drug
use, hemodialysis and CD4 counts < 200. Clinical outcomes suggest that incidence of re-infection
and one-year mortality in this group are high [3].

Recent data from the study by Kempker et al. showed that CA-MRSA bacteremia was associated
with advanced age, black race and AIDS infection/ risk of increased mortality compared to other
strains also observed in this group [2].

The occurrence of HIV-infection among patients with infective endocarditis (1E), associated
with drug abuse, ranges 1,5—100% [1]. The main indications for cardiac surgery in this group of
patients are: heart failure; embolic complications; persistent bacterial infection on the background
of adequate antibiotic therapy.

Initial immunologic and virologic status influences the results of surgical treatment and rate of
postoperative complications.

This study aimed to investigate immunologic and virologic status of HIV-infected patients in
surgical treatment of I E with the use of hyperthermic cardiopulmonary bypass(CPB).

Methods. The study included 11 patients with infective endocarditis of the right part of the
heart, operated upon from 01.01.1990to 01.01.2013. In all cases I E was associated with drug abuse.
The mean patients age was 26,2+1,7 years. All patients were initially infected with hepatitis C
(HCV) and HIV viruses.
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Comparative analysis was carried out with reference to the cellular and humoral immunity (T-
cells, T-helpers, T-suppressors, helpers/suppressors coefficient, NK-cells, IgA, IgG, IgM).
Determination of HIV viral load (HIV-RNA copies/ml) and HCV(HCV-RNA copies/ml) was
performed.

Surgical technique included middle sternotomy, heparinization, cannulation of aorta, separate
cannulation of vena cava superior and inferior with subsequent use of standard technique of
extracorporeal circulation.

Patients were operated upon with the use of total controlled hyperthermic perfusion. After
moderate hypothermia (t=28 °C) was reached, surgical correction of the heart lesion was carried
out, patients were warmed up to initial temperature. Then total controlled hyperthrmic perfusion
(TCHP) began: body temperature was raised to 39 °C with the exposure 30 min. Cooling of the
patients to normothermia was performed in passive way.

Results. The process of summing up the research revealed changes in cellular and humoral
immunity. HIV-infected patients were characterized with: decrease in phagocytic activity of the
macrophages — 87,04+1,9%, absolute and relative levels of T-helpers/T-inductors (CD3+, CD4+):
393 cells/uL and 20,1%2,7% correspondingly; increase of absolute and relative numbers of immature
T-lymphocytes (CD4+,CD8+)-0,028%0,01 cells/uL and 1,024+0,5% correspondingly; decrease
of T-helpers/T-suppressors index — 0,4+0,06; increased level of circulating immune complexes
Clq and C3q composed 178+20,3 mkg/ml and 71,6+31,2 mkg/ml correspondingly; decreased
level of IgG and IgA — 262,5+18,6mg/dl and 71,6%31,2 mg/dl.

In postoperative period immunologic screening was performed on the 3,10 and 14 days. Analysis
of the dynamics of a number of immunologic and virologic indices showed following changes in
immunologic status of patients: significant decrease in phagocytic activity — 80,3+10,7%; decrease
in lymphocytes level — 840%21 cells/uL; decrease in T-lymphocytes level( CD3+) —718£12.,6
cells/uL; decrease in T-lymphocytes level( CD3+,CD4+) — 295+8,3 cells/uL; increase of T-
helpers/T-suppressors index — 0,6%0,1; decrease in level of circulating immune complexies Clq
and C3q composed 1324+10,6 mkg/ml and 19,2%8,5 mkg/ml correspondingly; increased level of
IgG and IgA — 1373+400,7 mg/dl and 257,3+143,2 mg/dl.

Maximum decrease in cellular and humoral immunity was registrated on the 3—4 postoperative
days with consequent restoration to initial levels by 14 postoperative days. Thus, studied patients
are most sensitive to development of postoperative infectious complications beginning from the
3—4 day after surgery.

It was proved that the use of TCHP in patients with 1E, infected by HIV, is associated with
lower degree of viral load in the early postoperative period. Maximum decrease of HIV viral load
was observed on 6 day of postoperative period with consequent restoration to initial levels by 14
postoperative days. This fact may be explained by the temperature influence on the HIV, and on
the other way by temperature influence on the cellular immunity indices.

There is a significant correlation between level of RNA-HIV (PCR) and immunologic indices
(table 1).

Received results showed specific relationship between HIV level and cellular immunity indices.

Analysis of the dynamics of viral load for HCV: minimal level was registrated on 10 day and by
14 postoperative days its level increased considerably, over initial value. Differences in the dynamics
of the viral load degree of hepatitis C and human immunodeficiency is possibly associated with
different viral resistance to temperature and choice of diverse cellular targets.

There is a significant correlation between level of RNA-HCV (PCR) and immunologic indices
(table 2).
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Correlation between level of RNA-HIV (PCR) and immunologic indices

Table 1

Immunologic indicies r p
Leucocytes 0,784 0,012
Lymphocytes (%) 0,633 0,037
Lymphocytes (abs) 0,851 0,007
Monocytes(%) - 0,602 0,050
CD3+ (abs) 0,924 0,001
CD3+, CD4+ (abs) 0,939 0,001
CD3+, CD8+ (abs) 0,987 0,001
CD19+ (abs) 0,927 0,001
NK-cells (abs) 0,842 0,001
T-activeted (abs) 0,937 0,001

Table 2
Correlation between level of RNA-HCV (PCR) and immunologic indices

Immunologic indices r p
NKT-cells (%) -0,726 0,041
NK-cells (%) 0,775 0,024
T-activeted (abs) -0,751 0,032

Analysis of immunologic and virologic data has showed different reaction of HIVand HCVto
the TCHP. Also differences in correlations between levels of viral load and immunologic indices

for HIV and HCV were revealed.

Application of TCHP allowed to decrease HIV viral load on 6 day of postoperative period in

surgical treatment of patients with IE, infected by HIV.

Conclusions

. Inthe group of patients, infected by HI'V, maximum decrease in cellular and humoral immunity
was registrated on the 3—4 postoperative days.

. It was proved that the use of TCHP in patients with IE, infected by HIV, is associated with
lower degree of viral load in the early postoperative period.

. Differences in the dynamics of the viral load degree of hepatitis C and human immunodeficiency
virus is possibly associated with different viral resistance to temperature and choice of diverse
cellular targets.
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JIunamika iMyHOJIOTIYHMX i BipyCOJIOTIYHMX MOKA3HUKIB Y XBOPUX Ha iHdeKmiinmit
eHIoKapauT, indikoBanux Bipycamu imyHoaedinuty moaunu ta renatuty C,
ONepPOBAHUX B YMOBAX 3arajibHOiI KepPOBaHOI rineprepmiuyHoi nepgysii

Kunmos I'.B., Makcumenko B.B., Koarynosa I'.B., Kpukynos O.A.

By BUBYEHi 0cO0IMBOCTI iMyHOJI0TiYHOTO i BipycoJioriyHoro ctatycy 11 xBopux IE, 3 ypaxeHHsIMuU
KJIanaHiB MpaBUX BiIIUTIB cepls, IKi MPOMIILIM 0OCTeXEHHS i XipypriuyHe JikyBaHHs1 B HallioHasibHOMY
iHCTUTYTi ceplLieBO-CyarHHOI Xipyprii iMeHi M.M. AmocoBa HAMH 301.01.1990 1o 01.10.2013 pp. ¥ Bcix
BUIAAKaX MaiieHTy 0yau iHbikoBaHi Bipycamu renatuty C Ta iMmyHoaediuuTy JtonuHu. BuBueHHs 3MiH
iMYHOJIOTIYHOTO i BipyCOJIOTIYHOTO CTATYCy MalliEHTIB TPOBOJMIOCS HAa OCHOBI IepuonepaniitHoi AMHaMi-
KU MOKAa3HUKIB KJIITUHHOTO i TYMOPaJIbHOTO iMYHITETY, a TAKOX CTYMEHs BipyCHOTO HAaBaHTAXXEHHS ISl
Bl i renatuty C. Ilicns 3aBepiieHHSI OCHOBHOTO eTarly XipypriuHoi Kopekii mpotokos 3KI'TI Bkitouas
3irpiBaHHs natieHTa 10 39 eC 3 ekcniosuuieto 30 xB. JoBeneHo, 1o BukopuctanHs 3KI'TI y xsopux IE,
iH(hiKOBaHUX BipycoM iMyHOAEbILIUTY JIIOAUHU, CYTTPOBOIXKYBAIOCS 3HUXKEHHSIM CTYIEHS BipyCHOTO Ha-
BaHTaXEHH$ B MicjsionepauiiiHoMmy rnepioi. BinMiHHOCTI B AMHaMilli CTYIIEHS BipyCHOTO HaBaHTaXXEHHS
reratuty C Ta iMyHOAe(DiUUTY JTIOAUHU OB’ s13aHi 3 Pi3HOIO Pe3UCTEHTHICTIO BipyCiB 10 TeMIepaTypHOTro
BIUIMBY i BUOOPOM iHIIUX KJIITUHHUX MillIEHEH.

Kimouosi ciioBa: inghexuyiiinuii endokapoum npasux 8idodinie cepus, 3a2anbHa Keposand cinepmepmiuHa nep-
@y3ia (3KT'T1), imynonoeis, sipyconoeis.

JInHAMHKA WMMYHOJIOTHYECKHX M BHPYCOJOTHYECKHX TMOKa3aTeseil y 00JbHbIX
UH(EKIMOHHBIM JHIOKAPAUTOM, HH(MUIMPOBAHHBIX BUPYCAMH MMMYHOAe(UIMTA
yeJioBeKa U renatura C, onepupoBaHHBIX B YCJIOBUSX 00Iel ynpaBiseMoi
runeprepMuyeckoii nepgysuu

Kupimos I'.B., Makcumenko B.B., Koarynosa A.B., Kpukynos A.A.

BbL1n u3yyeHbl 0COOEHHOCTU UMMYHOJIOTMYECKOT0 1 BUpycosiornueckoro craryca 11 6onbHbix U3, ¢
MOpaXXeHUsIMU KJIAITaHOB MPaBbIX OT/IEJIOB CEp/ilia, KOTOPbIE MPOLLUIX 00C/IeI0BAHUE U XUPYPTUYECKOE Jie-
yeHue B HallmoHaJIbHOM MHCTUTYTE cepleuHOo-cocyauctoi xupypruu um. H.M. Amocosa HAMH ¢
01.01.1990 o 01.10.2013 rr. Bo Bcex cayyasix naureHTbl ObLIUM MHMUIIMPOBaHbI BUpycamu renatuta C u
UMMyHoaeduIInTa yesioBeKa. M3yueHre n3MeHeHii UMMYHOJIOTMYECKOTO U BUPYCOJIOTMIEeCKOTO CTaTyca
MMalMEeHTOB MTPOBOIMJIOCH HA OCHOBE TTepUOTIepallMOHHON TMHAMKWKHY TTOKa3aTesIeil KJIEeTOUHOTO U TyMO-
paJIbBHOTO UMMYHUTETA, a TAKXKe cTerieHr BupycHoii Harpy3ku st BUY u rematuta C. [Mocne 3aBepiieHust
OCHOBHOT'0 3Tarna Xupypruueckoii koppexiuu rnporokoi OYT'TI Bkitouan corpeBanue nanuenTta io 39 eCc
akcrno3uimeit 30 MuH. JlokazaHo, yto npumeHenure OYT'TI y 6osnbHbIX UMD, nHduimpoanusix BUY, co-
TPOBOKIAETCS CHUKEHUEM CTEIIEHW BUPYCHOI HATPy3KHW B paHHEM ITOC/IeoTIepalliOHHOM Ttepuoje. Pas-
JIMIUST B IMHAMUKE CTETICHU BUPYCHOM Harpy3ku renatuta C 1 UMMYHOIe(UIINTA YeJIOBeKa CBSI3aHBI C
pPa3TMYHONM PE3UCTEHTHOCTHIO BUPYCOB K TEMITEPaTypHOMY BO3IEHCTBUIO ¥ BEIOOPOM APYTHMX KJIETOIHBIX
MUIIIEHEN.

KimoueBsle clioBa: uxgexyuonHblil SH00Kapoum npasvlx omaoenos cepoua, oouas ynpasasemas sunepmep-
muueckas nep@ysus (OYTII), ummyrnonoeus, eupyconoeus.
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