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IMMUNOLOGICAL ASPECTS
OF THE CYTOMEGALOVIRUS
INFECTIONS AFTER PEDIATRIC
LIVER TRANSPLANTATION
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Abstract

CMV infection is one of the most common infectious complications of viral etiology among both adult
patients and children after liver transplantation. Our experience shows that the appointment of preventive
therapy led to a decrease in the frequency of indirect effects of CMVI, and also improved the survival rates of
patients after transplantation. This article describes in detail the immunological changes in the background
of CMV infection and immunosuppression.

Bayblp TPpaHCMJIaHTALUACbIHAH KeMiHri 6ananap.qarb| LUTOMErasoBupycCTbiK

MHPEKLUSHBIH UMMYHOJIOTUSNIBIK acnekTinepi

Epumoea H.X., LlLupraes b.K., BaiimaxaHoB b.b., YopmaHoB A.T., CyngetoB M.M.,

Kyp6aHoe [.P., XanbikoB K.Y., Kekim6aes [.A., AnxaHoe B.A.
«A. H. Cbi3raHOB aTbiHAarbl YNTTIK FbUTbIMU XUPYPrug opTansiFbl» AK, Anmarsl k., KasakcTaH

Axparna

LUMB nHeekumns epecek Haykactap apacbiHaa Aa, bayblp TpaHCINaHTaUMsIChIHaH KeviiHri 6ananap apaceiHga Aa
Xui Ke3[ECETiH XyKnanbsl ackbiHynapAbiH Oipi 60/1bin 1a0binagsl. bisgiy Toxipnbemia npopunakTukanbi TepanusiHbl
TaravibiHaay LIMB nH@eKunsHbIH XaHaMma acepaepiHin XuiniriH TOMeHAETYre, COHAa - aK TPaHCIAaHTaunsAaH KeviH
nMauNeHTTEPAIH 6Mip CYDPy AEHrediH XxakcapTyra okenreHiH kepcetesi. byn makanaga LUMB nHgexkuns MeH nMmyHocy-
npeccus Ke3iHaeri UMMYHONOMsIbIK 63repicTep erxe-Terxeini KapasraH.

UmmyHONnornyeckue acnekTbl LUTOMEranoBUPYCHOMU MHGEKLUM

y AeTeii nocne TpaHCNNAHTaLUMN NeYeHU

Epumoea H.X., LLuptaes b.K., bBaiimaxaHoe B.B6., YopmaHoB A.T., CynaetoB M.M.,

Kyp6aHog [1.P., XanbikoB K.Y., Kokumbaes [l.A., AnxaHoB B.A.
AO “HaumoHanbHbIi HayyHbIA LEHTP xupyprum um. A.H. CeidraHoBa”, r. Anmartsl, Ka3axcTaH

AHHOTayms

LIMB nHgekyns sBaseTcs 0fHUM U3 CaMbiX HYacTbiX UHOEKLNOHHBIX OCTOXHEHWI BUPYCHOM 3TN0 KaK cpean
B3POC/IbIX MALUUEHTOB, TaK U CPEAU AETei M0C/e TPAHCIIaHTaUuu NeYyeHn. Halu onbiT 110KkasbiBaeT - Ha3HayeHue npo-
GunakTn4eckoi Tepannu npuBeNo K CHUXEHUIO YacToTkl Henpsmbix apgektos LUMBU, a Takxe ynyqwmio nokasarenm
BbIXWUBAHUS MALNEHTOB 110C/1e TpaHcnnaHTaumn. [laHHas cTates 4eT1anbHO 0TPaxXaeT UMMYHOJI0MMYECKUE USMEHEHNS Ha
pore UMB nHpeKumm u MMyHOCYPECCHN.



Topicality

The cytomegalovirus (CMV) is one of the
most frequent virus agents having an influence
on the results of hepatic transplantation. The
cytomegalovirus (CMV) is widespread both
among the patients in the condition of long-term
medicamentous prophylactic suppression and
among the population in general (60-100%). It is the
main risk that can cause the loss of the transplant
and the death of the patient after fulfillment of the
hepatic transplantation. Decrease in the quantity of
similar complications by means of various methods
of prevention was demonstrated in the two meta-
researches. According to the information received,
HCMV develops within the first year after hepatic
transplantation fulfillment without use of preventive
antiviral preparations approximately in 44—65% of
the cases.

Aim

The appraisal of the role of the cytomegalovirus
infection in case of pediatric transplant immunology
and CMV influence on the results of hepatic
transplantation. The main methods of fight against
this infectious complication are widely described
in the world literature, but these publications are
generally related to adult hepatic transplantation.
The researches in the field of pediatrics have limited
character.

Materials and methods

Thirty (30) surgery operations on pediatric
hepatic transplantation have been fulfilled since
March, 2016 with use of the materials taken from
live kin donors. The age of the patients: 6 months -
8 years old, as follows: 23 (76.6%) patients - Biliary
Atresia; 2 (6.9%) patients - Hepatic Cirrhosis in
the outcome of autoimmune hepatitis; 1 (3.3%)
patient - Primary Hyperoxaluria; 1 (3.3%) patient —
Cholangiocarcinoma; 1 (3.3%) patient - Inoperable
Hepatoblastoma; 1 (3.3%) Hepatic Cirrhosis in
the outcome of Viral Hepatitis «C» against the
background of langerhans cell histiocytosis. The
number of the female infants - 17 (56.7%) patients
and the male infants — 13 (43.3%) patients.

Results

All the patients with the positive quantitatives
PCR took Cytomegalovirus immunoglobulin 3-5
before the operations. The left lateral sector was
transplanted to the 23 (76.6%) patients with biliary
atresia from their CMV seropositive kin intravital
donor (D+/R+) and the 4 (23.3%) patients —
from their CMV seronegative donors (D-/R+).
The total number of the seropositive donors (D+/
R+) - 26 ones (86.6%). The total number of the
seronegative donors (D-/R+) — 4 ones (13.4%). One

Simultaneous Liver-Kidney Transplantation was
fulfilled for one infant patient. All the patients with
biliary atresia had CMV infection. Eight (8) patients
had an active form of the disease. The follow-up
period: 14 days — 3 years after transplantation.
The ternary phylactic suppression therapy was
fulfilled after each operation -Prednisolone, Cell-
Cept, Tacrolimus. Activization took place in 3
(12%) patients with a not active form of CMV. The
neurologic symptoms were in progress in 2 patients.
The active CMV form in 1 patient was connected with
the toxic effect of the fulfilled phylactic suppression
therapy (Tacrolimus). The preparation had to be
discontinued temporarily to stop the intoxication
and the conservative methods and preparations
were prescribed for the patient. All the patients
with CMV infection took antiviral therapy with the
preparation Valganciclovir (18 mg/kg) for a month
and the viral load was decreased in the patients
with the active form of CMV. Six (6) months later
the quantitatives PCR for CMV became negative in
all the patients. Nine (9) months later the viral load
increased in 1 (3.3%) patient with the not active
form of CMV. Twelve (12) months later Viremia
was diagnosed in 6 (20%) patients and they were
prescribed the antiviral therapy during the period
of 3-6 months with Valganciclovir. Decreasing the
total number of T-lymphocytes and T-helpers was
registered against the background of phylactic
suppression therapy and viremia (8 patients).

The imbalance was revealed in the content
of the main subpopulations of T-lymphocytes
(CD3+CD4+/CD3+CD8+ = 1:65) and activation
was increased (CD3+CD25+ = + 8.59%) in 50%
of the patients against the background of the
decreased total number of T-lymphocytes (CD3+
CD4+ = 30.34% and CD3+ CD8+ = +18.3%) of the
main subpopulations of T-lymphocytes (CD3+CD4+
=+18.3%). The insignificant proliferation of
B-lymphocytes (30-44%) was marked as well. The
cause of the revealed changes in the cellular level
may be the immunodeficiency induced with the
presence of a center of not-acute inflammatory
process. Three (37.5%) patients had the following
level of lymphocytes: CD3+ = + 60.39%. The
expressed imbalance in the main subpopulations of
T-lymphocytes was revealed as well: (CD3+CD4+/
CD3+CD8+ = +0.99). It was conditioned with
decreasing the content of the helper subpopulation
of T-lymphocytes (CD3+CD4+ = +30.59%). The
level of the lymphocytes of the late activation was
increased - (CD3+ HLA - DR +==+9.29%) as well as
the level of the T-NK cells - (CD3+CD (16+56) +=
7.15%. The content of the B-lymphocytes (CD19+
= 24.73%) and NK-cells (CD3-CD (16+56) +=
+13.87%) was within normal range. The expressed
immune imbalance was marked because of using



the phylactic suppression therapy and presence
of a CMV-disease or CMV Viremia. The higher
the concentration of the phylactic suppression
therapy was, the higher the CMV-titres in the blood
became. The following serological researches were
fulfilled for all the patients: Definition of the IgM
and IgG antibodies both with the CMV methods and
the methods of Enzyme Immunoassay as well as
the definition of DNA of CMV in the blood and Liver
Biopsy Slide with the method of PCR. The positive
result of any abovementioned tests (the antibodies
IgM and IgG with low avidity, the DNA of CMV in
the blood and in the tissues and also specifical
inclusions in the LBSs) was considered as a case
of a CMV-infection.

Conclusions

Practical recommendations:

1. The main prophylaxis of the CMV infection
has to become the combination of the monitoring of
the activity of the infection process with a long-term

medicamental prophylaxis and treatment of all the
episodes of the active CMVI.

2. Prescribing the pulse-therapy in case of
rejection of the hepatic transplant it is necessary
to take into account the character of the running
of CMVI and apply the antiviral prophylaxis with
Valganciclovir or Ganciclovir as needed as well as
to fulfill all the necessary researches of the CMV
activity in the plasma of the blood with PCR method.

3. It is recommended to prescribe a double
medical dosage of Ganciclovir, Valganciclovir and
human normal immunoglobulin, immunoglobulin
against CMV and also decrease of the level of
medicamentous phylactic suppression or its
temporary cancellation in case of resistance of
CMVI to basic therapy.

4. The liver recipients may be used the above
mentioned immunoglobulins to correct the immune
imbalance taking into account the immunodeficient
condition caused with the phylactic suppression
therapy.



