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The peculiarities of immunological and virological status of 11 patients with IE, 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 ºÑ with an exposure 30
min. It was proved that the use of TCHP in patients with IE, which were infected with HIV, was
associated with lower degree of viral load in the early postoperative period. Differences in the dynamics
of the 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.
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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 (IE), 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 IE 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 01.01.1990 to 01.01.2013. In all cases IE 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/μL and 20,1±2,7% correspondingly; increase of absolute and relative numbers of immature
T-lymphocytes (CD4+,CD8+)- 0,028±0,01 cells/μL and 1,02±0,5% correspondingly; decrease
of T-helpers/T-suppressors index – 0,4±0,06; increased level of circulating immune complexes
C1q 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/μL; decrease in T-lymphocytes level( CD3+) –718±12,6
cells/μL; decrease in T-lymphocytes level( CD3+,CD4+) – 295±8,3 cells/μL; increase of T-
helpers/T-suppressors index – 0,6±0,1; decrease in  level of circulating immune complexies C1q
and C3q composed 132±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 IE, 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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Table 1
Correlation between level of RNA-HIV (PCR) and immunologic indices

Immunologic indicies r ð 

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 

Ò-activeted (abs) 0,937 0,001 

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

Immunologic indices r ð 

NKÒ-cells (%) - 0,726 0,041 

NK-cells (%) 0,775 0,024 

Ò-àctiveted (abs) - 0,751 0,032 

Analysis of immunologic and virologic data has showed different reaction of HIV and HCV to
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
1. In the group of patients, infected by HIV, maximum decrease in cellular and humoral immunity

was registrated on the 3–4 postoperative days.
2. 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.
3. 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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Äèíàì³êà ³ìóíîëîã³÷íèõ ³ â³ðóñîëîã³÷íèõ ïîêàçíèê³â ó õâîðèõ íà ³íôåêö³éíèé
åíäîêàðäèò, ³íô³êîâàíèõ â³ðóñàìè ³ìóíîäåô³öèòó ëþäèíè òà ãåïàòèòó Ñ,

îïåðîâàíèõ â óìîâàõ çàãàëüíî¿ êåðîâàíî¿ ã³ïåðòåðì³÷íî¿ ïåðôóç³¿

Êíèøîâ Ã.Â., Ìàêñèìåíêî Â.Á., Êîëòóíîâà Ã.Á., Êðèêóíîâ Î.À.

Áóëè âèâ÷åí³ îñîáëèâîñò³ ³ìóíîëîã³÷íîãî ³ â³ðóñîëîã³÷íîãî ñòàòóñó 11 õâîðèõ ²Å, ç óðàæåííÿìè
êëàïàí³â ïðàâèõ â³ää³ë³â ñåðöÿ, ÿê³ ïðîéøëè îáñòåæåííÿ ³ õ³ðóðã³÷íå ë³êóâàííÿ â Íàö³îíàëüíîìó
³íñòèòóò³ ñåðöåâî-ñóäèííî¿ õ³ðóðã³¿ ³ìåí³ Ì.Ì. Àìîñîâà ÍÀÌÍ ç 01.01.1990 ïî 01.10.2013 ðð. Ó âñ³õ
âèïàäêàõ ïàö³ºíòè áóëè ³íô³êîâàí³ â³ðóñàìè ãåïàòèòó Ñ òà ³ìóíîäåô³öèòó ëþäèíè. Âèâ÷åííÿ çì³í
³ìóíîëîã³÷íîãî ³ â³ðóñîëîã³÷íîãî ñòàòóñó ïàö³ºíò³â ïðîâîäèëîñÿ íà îñíîâ³ ïåðèîïåðàö³éíî¿ äèíàì³-
êè ïîêàçíèê³â êë³òèííîãî ³ ãóìîðàëüíîãî ³ìóí³òåòó, à òàêîæ ñòóïåíÿ â³ðóñíîãî íàâàíòàæåííÿ äëÿ
Â²Ë ³ ãåïàòèòó Ñ. Ï³ñëÿ çàâåðøåííÿ îñíîâíîãî åòàïó õ³ðóðã³÷íî¿ êîðåêö³¿ ïðîòîêîë ÇÊÃÏ âêëþ÷àâ
ç³ãð³âàííÿ ïàö³ºíòà äî 39 ºÑ ç åêñïîçèö³ºþ 30 õâ. Äîâåäåíî, ùî âèêîðèñòàííÿ ÇÊÃÏ ó õâîðèõ ²Å,
³íô³êîâàíèõ â³ðóñîì ³ìóíîäåô³öèòó ëþäèíè, ñóïðîâîäæóâàëîñÿ çíèæåííÿì ñòóïåíÿ â³ðóñíîãî íà-
âàíòàæåííÿ â ï³ñëÿîïåðàö³éíîìó ïåð³îä³. Â³äì³ííîñò³ â äèíàì³ö³ ñòóïåíÿ â³ðóñíîãî íàâàíòàæåííÿ
ãåïàòèòó Ñ òà ³ìóíîäåô³öèòó ëþäèíè ïîâ’ÿçàí³ ç ð³çíîþ ðåçèñòåíòí³ñòþ â³ðóñ³â äî òåìïåðàòóðíîãî
âïëèâó ³ âèáîðîì ³íøèõ êë³òèííèõ ì³øåíåé.

Êëþ÷îâ³ ñëîâà: ³íôåêö³éíèé åíäîêàðäèò ïðàâèõ â³ää³ë³â ñåðöÿ, çàãàëüíà êåðîâàíà ã³ïåðòåðì³÷íà ïåð-
ôóç³ÿ (ÇÊÃÏ), ³ìóíîëîã³ÿ, â³ðóñîëîã³ÿ.

Äèíàìèêà èììóíîëîãè÷åñêèõ è âèðóñîëîãè÷åñêèõ ïîêàçàòåëåé ó áîëüíûõ
èíôåêöèîííûì ýíäîêàðäèòîì, èíôèöèðîâàííûõ âèðóñàìè èììóíîäåôèöèòà

÷åëîâåêà è ãåïàòèòà Ñ, îïåðèðîâàííûõ â óñëîâèÿõ îáùåé óïðàâëÿåìîé
ãèïåðòåðìè÷åñêîé ïåðôóçèè

Êíûøîâ Ã.Â., Ìàêñèìåíêî Â.Á., Êîëòóíîâà À.Á., Êðèêóíîâ À.À.

Áûëè èçó÷åíû îñîáåííîñòè èììóíîëîãè÷åñêîãî è âèðóñîëîãè÷åñêîãî ñòàòóñà 11 áîëüíûõ ÈÝ, ñ
ïîðàæåíèÿìè êëàïàíîâ ïðàâûõ îòäåëîâ ñåðäöà, êîòîðûå ïðîøëè îáñëåäîâàíèå è õèðóðãè÷åñêîå ëå-
÷åíèå â Íàöèîíàëüíîì èíñòèòóòå ñåðäå÷íî-ñîñóäèñòîé õèðóðãèè èì. Í.Ì. Àìîñîâà ÍÀÌÍ ñ
01.01.1990 ïî 01.10.2013 ãã. Âî âñåõ ñëó÷àÿõ ïàöèåíòû áûëè èíôèöèðîâàíû âèðóñàìè ãåïàòèòà Ñ è
èììóíîäåôèöèòà ÷åëîâåêà. Èçó÷åíèå èçìåíåíèé èììóíîëîãè÷åñêîãî è âèðóñîëîãè÷åñêîãî ñòàòóñà
ïàöèåíòîâ ïðîâîäèëîñü íà îñíîâå ïåðèîïåðàöèîííîé äèíàìèêè ïîêàçàòåëåé êëåòî÷íîãî è ãóìî-
ðàëüíîãî èììóíèòåòà, à òàêæå ñòåïåíè âèðóñíîé íàãðóçêè äëÿ ÂÈ× è ãåïàòèòà Ñ. Ïîñëå çàâåðøåíèÿ
îñíîâíîãî ýòàïà õèðóðãè÷åñêîé êîððåêöèè ïðîòîêîë ÎÓÃÏ âêëþ÷àë ñîãðåâàíèå ïàöèåíòà äî 39 ºÑ ñ
ýêñïîçèöèåé 30 ìèí. Äîêàçàíî, ÷òî ïðèìåíåíèå ÎÓÃÏ ó áîëüíûõ ÈÝ, èíôèöèðîâàííûõ ÂÈ×, ñî-
ïðîâîæäàåòñÿ ñíèæåíèåì ñòåïåíè âèðóñíîé íàãðóçêè â ðàííåì ïîñëåîïåðàöèîííîì ïåðèîäå. Ðàç-
ëè÷èÿ â äèíàìèêå ñòåïåíè âèðóñíîé íàãðóçêè ãåïàòèòà Ñ è èììóíîäåôèöèòà ÷åëîâåêà ñâÿçàíû ñ
ðàçëè÷íîé ðåçèñòåíòíîñòüþ âèðóñîâ ê òåìïåðàòóðíîìó âîçäåéñòâèþ è âûáîðîì äðóãèõ êëåòî÷íûõ
ìèøåíåé.

Êëþ÷åâûå ñëîâà: èíôåêöèîííûé ýíäîêàðäèò ïðàâûõ îòäåëîâ ñåðäöà, îáùàÿ óïðàâëÿåìàÿ ãèïåðòåð-
ìè÷åñêàÿ ïåðôóçèÿ (ÎÓÃÏ), èììóíîëîãèÿ, âèðóñîëîãèÿ.




