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Efficacy of extracorporeal membrane oxygenation combined with gamma globulin in the treatment
of children with severe adenovirus pneumonia and respiratory failure
XU Chao, JIN Li,ZHANG Hua
( Department of Respiratory and Critical Care Medicine , Zhengzhou Central Hospital Affiliated to Zhengzhou University , Zheng-
zhou 450000 , Henan Province , China)

Abstract: Objective To investigate the clinical effect of extracorporeal membrane oxygenation ( ECMO) combined
with gamma globulin in the treatment of children with severe adenovirus pneumonia and respiratory failure and its effect on

respiratory function, inflammatory response and immune indexes of children. Methods A total of 92 children with severe
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adenovirus pneumonia and respiratory failure who were admitted to Zhengzhou Central Hospital Affiliated to Zhengzhou University
from February 2019 to July 2021 were selected as the research subjects. The children in the control group were given
metronidazole , Chaigui Ture Oral Liquid,Zhike Pingchuan Syrup,and nasal cannula for inhalation at the same time ;those with
severe illness were given ventilator-assisted ventilation as appropriate ; continuous treatment for 3 =5 days. On the basis of the
treatment of the control group,the children in the observation group were given gamma globulin 50 mL by intravenous drip,
once a day for 3 -5 days;at the same time,the Bio-Medicus perfusion system, Bio-Console 560 centrifugal pump system, and
Bio-Pump centrifugal pump were used to give ECMO. When the ECMO circulation flow was 10% —25% of the blood flow of
the children and could maintain normal metabolism,and chest imaging showed that the pulmonary lesions were well absorbed,
and the lung compliance was improved,and the blood gas analysis was normal ,and the hemodynamics was stable , ECMO could be
considered to be discontinued. The hospitalization time , continuous fever time and ventilator use time of children were recorded
and compared between the two groups. After treatment , the clinical efficacy of children in the two groups was evaluated, and the
total effective rate was calculated. Before and after treatment,2 mL of fasting peripheral arterial blood was drawn from children
in the two groups in the morning,and the oxygenation index (OI) ,arterial partial pressure of oxygen (Pa0, ) ,arterial partial
pressure of carbon dioxide (PaCO,) were measured by automatic blood gas analyzer. The airway resistance of patients in the
two groups was measured by pulmonary function tester before and after treatment. Before and after treatment,2 mL of fasting
peripheral venous blood was drawn from the children in the two groups in the morning,then was centrifuged ,and the supernatant was
collected ;the serum levels of CD3 " ,CD4 ™ and CD8 * were measured by flow cytometry,and the ratio of CD4 " to CD8 " levels
(CD4" /CD8 " ) was calculated;the levels of macrophage inflammatory protein-low ( MIP-l1a) , tumor necrosis factor-a (TNF-at)
interferon-y (IFN-y) in serum were measured by enzyme-linked immunosorbent assay. The occurrence of local pain,gastrointestinal
discomfort, infection and other adverse reactions of children in the two groups were recorded during treatment. Results The hospi-
talization time, continuous fever time and ventilator using time of children in the observation group were significantly shorter
than those in the control group (P <0.05). After treatment, the total effective rate of children in the control group and observa-
tion group was 67.39% (31/46) and 89. 13% (41/46) ,respectively;the total effective rate of children in the observation
group was significantly higher than that in the control group (y* =6.389,P <0.05). The OI, airway resistance and PaCO, of
children in the two groups after treatment were significantly lower than those before treatment, and the PaO, was significantly
higher than that before treatment (P <0.05) ;after treatment,the OI,airway resistance and PaCO, of children in the observa-
tion group were significantly lower than those in the control group,and the PaO, was significantly higher than that in the control
group (P <0.05). The levels of CD3 " ;CD4 " and CD4 * /CD8 * of children in the two groups after treatment were significantly
higher than those before treatment ( P <0.05) ;after treatment, the levels of CD3 " ,CD4 " and CD4 " /CD8 ' of children in the
observation group were significantly higher than those in the control group (P <0.05). The serum levels of TNF-a,IFN-y and
MIP-1« of children in the two groups after treatment were significantly lower than those before treatment (P < 0. 05) ; after
treatment , the serum levels of TNF-a, IFN-y and MIP-1a of children in the observation group were significantly lower than
those in the control group (P <0.05). During the treatment, there were two cases of gastrointestinal discomfort and two cases
of infection in the control group,the adverse reaction rate was 8.70% (4/46) ;there were two cases of local pain in the obser-
vation group,the adverse reaction rate was 4.35% (2/46) ;there was no significant difference in the adverse reaction rate
between the two groups (y* =0.178,P >0.05). Conclusion The clinical efficacy of ECMO combined with gamma globulin
in the treatment of children with severe adenovirus pneumonia and respiratory failure is significant, which helps to improve
respiratory-related indicators,reduce inflammatory response,enhance immunity and with high safety.
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pressure of oxygen,Pa0,) <60 mm Hg(1 mm Hg =0.
133 kPa) ; h kil — 4 fb ik 43 J& ( arterial partial pres-
sure of carbon dioxide,PaCO,) >45 mm Hg, HEBRFR
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Tab. 1

ver time and ventilator use time of children between the two

Comparison of hospitalization time, continuous fe-

groups (% £5)
A n fEpertl/d - R A /A PRILRE A )/ d
Xof B 46 12.88 +0. 64 7.50 +0.38 6.80 +0.35
ML 46 9.55+0.43 5.01 £0.42 4.25+£0.33
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Tab.2 Comparison of the respiratory-related indicators of

children between the two groups (xxs)
A n 0L/ % Pa0,/mm Hg ~ PaCO,/mm Hg /:Uﬁm_j?/ .
amH,0 L7 s
poyicell 46
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A 2 41 LiMig CD3 ™ (CD4 " K [z CD4” /CD8 ™ [
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