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Abstract Research objective: to analyze intensive therapy results of pulmonary infectious complications after renal
transplant. Materials and methods: Examination and treatment results of 96 patients after heterotopic renal transplantation
between 2010-2018 have been retrospectively studied. Pulmonary complications with the development of bilateral interstitial
pneumonia associated with renal transplant rejection was observed in 9 patients in the early and distant postoperative period.
The biomaterials taken from the patients with infectious complications due to acute and chronic renal transplant rejection
were studied. Results: 8 patients had a positive dynamics due to the conducted respiratory and intensive therapy. The
tendency of causative agents changes and the growth of gram-negative bacteria volume has been observed for the period of
study. Analysis of the isolated microorganism sensitivity revealed an increase of dominating causative agents resistance.
Augmentation of leading pathogen antibiotic-resistance causes the necessity of studying antibioticograms of all strains taken
from the patients to choose an adequate and effective antibiotic therapy.
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1. Introduction

The success of renal transplant depends on reaching a
compromise between effective immunosuppression aimed to
the prevention of a rejection crisis and preservation of
immune protection of the body [1]. Rehabilitation of patients
with renal transplant (RT) is a difficult clinical task and is
quite often associated with several problems, one of them are
infectious complications. Among these complications,
pulmonary infections make up from 5% to 37% and play the
important role in the structure of morbidity in recipients of
allogenic kidney graft [2-4, 7]. In this view, RT patients
should be included in the group with a high risk of fatal
pulmonary infections [4, 8]. Irreversible lungs injuries due to
excessive immunopathologic reactions to CMV-antigens,
expression of specific cytotoxic lymphocytes on the infected
cells of the lungs lead to destruction of the alveoli [16].

When managing RT patients with pulmonary infectious
complications the choice of optimum respiratory support
tactics and pathogenetic therapy, in our opinion, is one of the
challenges at the development of acute respiratory distress
syndrome (ARDS). According to the resolution of the
Congress of the European Respiratory Society (ERS 2013),
application of NiCPAP (Noninvasive Constant Positive
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Airway Pressure) mode of artificial lungs ventilation (AVL)
and intrapulmonary percussion ventilation (IpPV) is able to
save patients life requiring respiratory support and
considerably contributes to satisfactory intensive care
outcomes in ARDS development [5, 6].

The objective of this research was to define peculiar
features of noninvasive respiratory and intensive therapy for
patients with pulmonary infectious complications associated
with acute and chronic rejection of a renal transplant.

2. Material and Methods

The research was based on observation and treatment
results of 96 patients after heterotopic renal transplantation
performed between 2010 and 2018. The total number of
renal transplantations was 140 and we investigated 96 of
them. Bilateral interstitial pneumonia was diagnosed in 3
patients in the immediate postoperative period; in 6 patients
it was developed later. The follow-up period has lasted from
1 month to 4 years.

Among them 4 patients being operated in India and
Pakistan were admitted to our Surgery Centre with clinical
presentation of acute lung injury syndrome: in one case it
was associated with acute transplant rejection, while in three
other cases - due to chronic renal transplant rejection,
pyelonephritis, and bacterial pneumonia followed by sepsis.

The diagnosis criteria were based on regulating documents
of the international interdisciplinary classification of
idiopathic interstitial pneumonia developed and issued in
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2013 by the American Thoracic Society and European
Respiratory Society [6].

The traditional methods of isolation and identification of
microorganisms, evaluation of their sensitivity to
antimicrobial drugs and the dynamic control of C-reactive
protein were used. Species specificity of the identified
microorganisms was assessed by the standard methods using
the identification sera (manufactured by "HiMedia", India).
Besides, antibodies against CMV in blood serum and CMV
DNA were evaluated by the quantitative PCR.

The research was conducted on the following materials:
urine (236 specimens), blood (195 tests), drained fluid (220
specimens), sputum (217 specimens), bronchoalveolar
lavage fluid (56 specimens) and lavage fluid from the trachea
(220 specimens).

The efficiency of cephalosporins, aminoglycosides,
fluoroquinolones, tetracyclines, carbapenems, glycopeptides,
and inhibitor protected antibiotics was investigated. The
obtained results were analyzed by measuring diameters of
test cultures growth inhibition areas around sockets. When
the inhibition area was <10 mm the cultures were considered
resistant; when the areas were 11-14 mm - moderately
resistant; the areas of 15 mm and above were interpreted as
sensitive ones. Besides, the presence of antibodies against
CMV in blood serum and CMV DNA were determined by
PCR that showed 3.5 x 106 IU/ml. The dynamic control of
C-reactive protein level was also conducted.

The 3-component immunosuppressive therapy for
supporting immunosuppression was initiated when per oral
drug intake became possible 6-12 hours after the surgery.
The recipients received the average dosages of Prograf
(Tacrolimus) 1.2-1.3 mg/kg of bodyweight a day and
Cell-cept (Mycophenolat Mofetil) in the dose of 2 g/a day.
Low doses of corticosteroid hormones (< 0.5 mg/kg of body
weight) were prescribed as the third component of the
therapy. All the patients were performed antiviral,
antibacterial, infusion and symptomatic therapies.
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The respiratory therapy was consisted of noninvasive
artificial lung ventilation (ALV) according to the ATS/ERS
protocol (NiCPAP ASB, PEEP 8, Trigger 3 I/min, FiO, 50%)
with breaks during which PEEP mask and IPV in the
mode of low and moderate percussion + nebuliser therapy
were used. The VELA ventilator (VIASYS HEALTHCARE,
INC.) was used to conduct NICPAP. Mechanical percussive
ventilation of the lungs was performed by
IPV-HCBI-PHASIC IMPULSATOR (Percussionaire).

3. Results

The analysis of the controlled respiratory indices
dynamics on the 3", 5" and 8" days showed a significantly
rapid increase in the levels of Sa0,, paO, and paO,/FiO,
versus the reference values (Fig. 1).

The duration of respiratory support made up 9+2.6 days.
The regression of clinical and radiological signs was
observed on the 3™ day (Fig. 2).

In 3 patients an occurrence of the edematous-ascitic
syndrome and augmenting of blood urea and creatinine
indices made physicians start 3-hours daily hemodialysis
with a removal up to 1.5 liters of ultra-filtrate at the average.
Simultaneously with hemodialysis staring the doses of
Tacrolimus were lowered from 6 mg to 3 mg a day, while the
doses of Mycophenolat Mofetil were increased from 1000
mg to 2000 mg a day.

In all cases the identified microflora was presented by
gram-negative microorganisms (E.coli, K.pneumoniae). The
analysis of antibioticograms revealed that the most active
drugs were piperacillin/tazobactam, imipenem,
cefoperazon/sulbactam, and ofloxacin. When the level of
C-reactive protein was over 70 mg/l, antibacterial
de-escalation therapy was performed.
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Figure 1.

The respiratory indices dynamics
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The 3" day

Figure 2. The X-ray pattern dynamics in 36-years old patient with bilateral interstitial pneumonia, moderate ARDS and chronic rejection of renal

transplant taken from a live related donor

In connection with revealing of IgG antibodies against
CMV (optical density — 3.0 nanometers) anti-virus therapy
with Ganciclovir was performed after which the control
qualitative PCR test gave negative result.

1 lethal outcome in 47—years old man was observed in the
early postoperative period. Patient was admitted to the
hospital ~ with  the main  diagnosis: Chronic
glomerulonephritis of a combined form; Renal insufficiency
in the terminal stage; Heterotopic transplantation of kidney
from the left (from alive relative donor). The death was
caused by transplant rejection crisis, bilateral lower lobe
pneumonia, severe ARDS, and acute cardiovascular failure.

The quantity of positive microbiological tests decreased
from 85% to 47%. In total, 236 cultures were identified, 20%
of them were gram-positive, 46% were gram-negative, with
Candida fungi found in 34%. Among gram-positive ones:,
St.aureus and Enterococcus spp. occured in 4.0-2.0% of
cases; among gram-negative ones, Ps. aeruginosa was found
in 20-13.6%, Klebsiella pneumonia was identified in
43.2-8.7%, E.coli made 11-23.0%, and Acinetobacter spp.
was identified in 8-39% of cases. The strains of
Acinetobacter spp. were identified in 77% of cases, basically
in the specimens taken from the trachea (in the patients with
prolonged ALV). In 25% of cases, the most part of microbial
associations in the specimens of tracheal-bronchial aspirates
was presented by fungi.

The sensitivity analysis of identified microorganisms
during the research (2010-2018) has shown the tendency of
dominating causative agents resistance increasing.
Gram-positive cocci in the patients with renal transplant
were found to be sensitive to vancomycin, rifampicin,
cephalosporines of the 4™ generation and amikacin. Recently,
the most common causative agents, i.e. Ps. aeruginosa,
Klebsiella pneumonia, E.coli, Acinetobacter spp. have

demonstrated a high growth of resistance, so the list of
efficient drugs was extremely limited and included
cephalosporines of the last generation (75-100%R),
fluoroquinolones (75-100%R), imipenem (80.0-70.0%R),
polymyxin b (7.0-19.0%R), amikacin (69.0-55.0%R).

4. Discussion

The above presented data show the leading position of
respiratory diseases in the structure of severe infections in
patients with renal transplant rejection. Growing resistance
of infectious causative agents requires the constant
monitoring of microflora composition and sensitivity.

The 1% month after transplantation is associated
predominantly by nosocomial bacterial infections [9].

As for nosocomial infections in the ICU, in our research,
Acinetobacter spp. dominates among the causative agents
having a high resistance to all groups of antibacterial drugs.
For instance, for the last decade it has been identified in
5.4-39%.

The second post-transplant period (from 1 to 6 months) is
characterized by the dominating of opportunistic pathogens
as a result of the maximum sustained immunosuppression. In
the late post-transplant period the transplant function is
usually stable in spite of immunosuppression level reduction.
Herewith, the risk of viral and opportunistic infections is
high only in patients with chronic rejection or recurrent
episodes of acute rejection [9]. According to our study
results, there was a significant frequency growth of Candida
genus fungi occurence (7-34%).

ALV, the presence of arteriovenous fistulas, diabetes
mellitus, preoperative dialysis therapy and
post-transplantation immunosuppression can be considered
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as risk factors of pulmonary complications development in
the patients with renal transplants [10-15].

Against the background of patients immune status
abnormalities and a progress of the respiratory status at the
standard approach to treatment trachea intubation and
application of the traditional prolonged ALV with a high risk
of ventilator-associated pneumonia development was
predicted. And that is why, the entire complex of
noninvasive respiratory therapy was successfully used. The
application of NiCPAP and prlonged ALV was based on the
following:

- noninvasive ALV  with  continuous
end-expiratory pressure;

- mobilization of the respiratory ways obstructed by
secretion products, edema of the mucous and
sub-mucous membranes, and a spasm of the bronchial
tubes;

- a creation of bilateral adequate alveolar ventilation to
improve oxygen supply and carbon dioxide removal;

- mechanical intermixture of the intrapulmonary gases
with the use of diffuse intrapulmonary percussion for
improving endotracheal diffusion of oxygen and
mobilization of carbon dioxide in the lungs’ peripheral
areas;

- providing essential periodic “convectional respiration

flow” to remove CO..

positive

5. Conclusions

The identification of risk factors of bacterial and fungal
infectious  complications development after renal
transplantation allowed to carry out targeted preventive
actions both before and after renal transplant and it led to a
decrease of such complications frequency.

The application of and prolonged ALV in combination
with hemodialysis is an alternative treatment tactics in the
patients with bilateral interstitial pneumonia and interstitial
hypostasis associated with rejection of renal transplant.

The range of ventilating technology in patients with a
pulmonary pathology allows to optimize therapy, to protect
respiratory ways, to avoid negative consequences of ALV.

REFERENCES

[1] Gautier S.V. Infection in Transplantology. Ed. by S.V.Gautier,

Moscow: Triad, 2010, p. 113.

(7]

(8]

[11]

[12]

[13]

229

Bikbov B.T., Tomilina N.A. Renal replacement therapy for
ESRD patients in Russian Federation, 1998-2011. Report of
Russian RRT Registry. Part 1. Nefrologiya I dializ. 2014. 16
(1): 11-127 [in Russian].

Maraha B., Bonten H., van Hoof H. et al. Infectious
complications and antibiotic use in renal transplant recipients
during a 1-year follow-up // Clin. Microbiol. Infect. 2001; 11:
619-625.

Sarnak M.J., Jaber B.L. Pulmonary infectious mortality
among patients with end-stage renal disease. Chest. 2001; 6:
1883-1887.

Riffard G., Toussaint M. Intrapulmonary percussion
ventilation: operation and settings. Rev Mal Respir. 2012;
29(2): 347-354.

Dellamonica J., Vargas F. High frequency percussion
ventilation: indications need to be more precisely defined.
Rev Mal Respir. 2012; 29(2): 111-113.

Dupont LJ, Verleden GM. Pulmonary manifestations of
systemic diseases. Eur Respir Soc Monogr. 2006; 34:
202-19.

Rao KH, Jha R, Narayan G, Sinha S. Opportunistic infections
following renal transplantation. Indian J Med Microbiol. 2002;
20: 47-9.

Fishman JA. Infection in solid-organ transplant recipients. N
Engl J Med. 2007; 357: 2601-14.

Abbott KC, Oliver JD, 3rd, Hypolite I, Lepler LL, Kirk AD,
Ko CW, et al. Hospitalizations for bacterial septicemia after
renal transplantation in the united states. Am J Nephrol. 2001;
21: 120-7.

Chakinala MM, Trulock EP. Pneumonia in the solid organ
transplant patient. Clin Chest Med. 2005; 26:113-21.

Veroux M, Giuffrida G, Corona D, Gagliano M, Scriffignano
V, Vizcarra D, et al. Infective complications in renal allograft
recipients: Epidemiology and outcome. Transplant Proc.
2008; 40: 1873-6.

Yang Q, Zhao S, Chen W, Mao H, Huang F, Zheng Z, et al.
Influence of dialysis modality on renal transplant
complications and outcomes. Clin Nephrol. 2009; 72: 62-8.

Vinod PB, Sharma RK. Opportunistic infections
(non-cytomegalovirus) in live related renal transplant
recipients. Indian J Urol. 2009; 25: 161-8.

Kupeli E, Ulubay G, Colak T, Ozdemirel TS, Ozyurek BA,
Akcay S, et al. Pulmonary complications in renal recipients
after transplantation. Transplant Proc. 2011; 43: 551-3.

Sun J, Madan R, Karp CL, Braciale TJ. Effector T cells
control lung inflammation during acute influenza virus
infection by producing IL-10. Nature medicine. 2009; 15(3):
277-284. doi:10.1038/nm.1929.



	1. Introduction
	2. Material and Methods
	3. Results
	4. Discussion
	5. Conclusions

