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The all consequences of tobacco smoking on the lungs
and kidney function in kidney transplant recipients are
unknown. We investigate the impact of tobacco smok-
ing on lung and kidney functions in kidney transplan-
tation recipients. Methods: Finally, 55 patients were
evaluated after kidney transplantation (age 50.8+13.4).
Pulmonary function was performed using spirometer
Pneumo Screen; anthropometry with body composi-
tion using electronic scale, dynamometer, and multi-fre-
quency bioimpedance analysis. Biochemical parameters
were measured in serum, eGFR was calculated accord-
ing to the CKD-EPlI formula. Results: Smoking history
was reported by 23 kidney transplant recipients (42%);
among them 12 (22%) were current smokers (mean
pack-years=28.3+15.2). There were significant differenc-
es of spirometry parameters (FEV1, FEV1/FVC, MMEF%
predictive value) between non-smokers vs active smok-
ers (p<0.003; p<0.005; p<0.04; respectively). Current
smokers presented significantly lower eGFR and high-
er IL-6 serum levels compare to both-past smokers and
non-smokers (p<0.02; p<0.04 respectively), the other
biochemical parameters did not differ between these
groups. The pack-years positively correlated with MRC
dyspnoe scale and triglycerides, and negatively with HDL
cholesterol levels. Conclusions: Active tobacco smoking
was relatively common in kidney transplant recipients
and was associated with poorer pulmonary function, sys-
temic inflammation, and its possible impact on kidney
graft. Other parameters of inflammation associated with
renal function should be studied in active smokers be-
fore and after kidney transplantation. Effective smoking
cessation programs are required in patients before and
after kidney transplantation.
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INTRODUCTION

Chronic kidney disease (CKD) may impact other or-
gans function, including the respiratory system, and
may require a kidney transplant. Disorders in pulmo-
nary function were demonstrated already in pre-dialysis
patients as decreased maximal and submaximal exercise
tolerance (Clyne, 2004; Faria ef al, 2013; Sandilands et
al., 2013; Wallin ef al., 2018). Pulmonary complications
worsened  significantly in dialysis patients. Several ab-
normalities including interstitial and alveolar oedema,
pulmonary hypertension, hemosiderosis, fluid overload
and premature airway closure, ventilation-perfusion mis-
matching and weakness of the pulmonary muscles were
reported in these patients (Yigla ez a/, 2003; Nascimento
et al., 2004; Yigla et al., 2009; Kosmadakis ez al., 2013).
There was also a further deterioration in exercise toler-
ance and decreased diffusion capacity due to several fac-
tors of the dysfunctional kidney (Ferrer e a/.,1990; Her-
rero et al., 2002; Hekmat e al, 2007; Sahni e# al., 2014).
Kidney transplantation is currently the best method that
improves the quality of life and prolongs the survival of
patients with CKD (Ojo ef al., 2000). Improvement of
kidney function is associated with more effective remov-
al of uremic toxins, improved nutritional status and in-
creased exercise tolerance in kidney transplant recipients
(K'TRs) compared to haemodialysis patients (Bush e 4/,
1991; Violan et al., 2002; Kalender ¢ al., 2002; Karaca-
na et al., 2006; Bozbas ¢ al., 2009; Alhamad e al., 2014;
Coclho et al., 2008; Pencheva ef al., 2015).

On the other hand, there are factors that impair lung
function in patients after kidney transplantation. The
KDIGO Transplant Working Group (KDIGO, 2009)
points to cigarette smoking in KTRs as an independent
risk factor for patient survival, graft survival, ischemic
heart disease, cerebral vascular disease and chronic heart
failure (Aker es al, 1998; Arend et al, 1997; Kasiske et
al., 1996; Lentine et al., 2005; Cosio ¢t al., 1999). Smok-
ing was also found to be associated with posttransplant
malignancies (Dantal ¢z a/., 2007). Although The Europe-
an Best Practice Guideline Group (EBPG) recommends
that smoking should be stopped before kidney transplan-
tation, some individuals still remain active smokers even
after transplantation (Abramowicz ef al., 2015).

However, there is little information available regarding
pulmonary function parameters in smoking KTRs and
the impact of smoking on the functioning of the kidney
graft.
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The aim of the study was to investigate the smoking
habits and the tobacco smoking impact on lung and kid-
ney functions in a group of KTRs.

MATERIAL AND METHODS

Study design

This was a prospective study of Polish KTR (Cauca-
sian race) patients recruited between January 2017 and
December 2019, at the Medical University of Gdansk in
Poland. The study had received approval from the Bio-
ethics Committee of the Medical University of Gdafisk
no. NKBBN/417/2015.

Study Population

The inclusion criteria were as follows: (i) age >18
years old; (i) successful kidney transplantation at least 1
year before the study; (iii) the ability to undergo pulmo-
nary function tests (PFT); (iiii) stable clinical condition;
piratory infection (active or in the last four weeks), tho-
racic deformity, neurological impairment, uncontrolled
hypertension (systolic blood pressure =200 mmHg and/
or diastolic blood pressure 2120 mmHg), or using bron-
chodilators or anticholinergics in the previous two days,
were excluded from the study.

Smoking Habits

The smoking history was recorded from patients’ in-
terviews based on a seties of yes/no questions; then
subjects were classified into the following groups: non-
smokers (never smoking), pretransplant smokers (dura-
tion at least 5 pack-years, stopped smoking at least 12
months before transplantation) or current smokers. In
smokers, smoking duration (years) and the number of
cigarettes (packs per day) were defined as pack-years.

Pulmonary Assessment

A complete physical examination was performed and
clinical manifestations of the pulmonary system dysfunc-
tion such as a persistent cough (longer than 8 weeks),
dyspnoea (according to the Medical Research Council -
MRC), dyspnoea scale, poor tolerance of exercise (the
questionnaire for the poor tolerance of exercise) were
recorded. The MRC dyspnoea scale defined the degree
of shortness of breath; there were five grades: grade 1,
“I only get breathless with strenuous exercise”; grade 2,
“I get short of breath when hurrying on the level or up
a slight hill”; grade 3, “I walk slower than people of the
same age on the level because of breathlessness or have
to stop for breath when walking at my own pace on the
level”; grade 4, “I stop for breath after walking 100 yards
or after a few minutes on the level”; grade 5, “I am too
breathless to leave the house” (Bestall e al., 1999).

Pulmonary Function Tests

Spirometry was performed in all subjects using the cal-
ibrated, computerized spirometer (PneumoScreen, Jaeger,
Germany), according to the European Respiratory Soci-
ety (ERS) and American Thoracic Society (ATS) recom-
mendations (Miller e# al., 2005) by certificated spirometry
technicians. The reversibility test with a bronchodilator
(400 ug salbutamol) was also performed and spirometric
values before and 20 minutes after the administration of
a short-acting bronchodilator were recorded. Forced vi-

tal capacity (FVC), forced expiratory volume in 1 second
(FEV1), peak expiratory flow (PEF), maximal mid-expit-
atoty flow (MMEF), and FEV1/FVC expressed as litres
(L), and a percentage of predicted normal values (%opv)
were evaluated. Abnormal lung function was defined as
obstruction if FEV1 was <80%pv and FEV1/FVC ra-
tio reduced <0.7, and restrictive disorder if FVC was
<80%pv and FEV1/FVC ratio=0.7 as recommended ac-
cotding to the ATS/ERS guidelines.

Anthropometry

Anthropometry and body composition were assessed
using: electronic scale, dynamometer and multi-frequency
bioimpedance analysis. BMI — body mass index — was
estimated according to the cutrent body mass/height?
(kg/m?. BMI value below 18.5 was considered undet-
weight, 18.5-24.99 — normal range; 25-30 as overweight,
above 30 as obesity. Body composition was evaluated by
BIA — Multifrequency Bioimpedance Analysis method
(using BCM — Body Composition Monitor, Fresenius
S.A., Germany).

Kidney Laboratory Parameters

Blood samples were taken after 12 hours of overnight
fasting and the following tests were performed on the
serum: albumin (s-albumin) level, creatinine level, BUN,
lipidogram and morphology by routine methods using
Hitachi 911 (Boehringer, Mannheim GmbH); CRP and
IL-6 levels by the ELISA method (DRG Instruments
GmbH, Germany). eGFR was calculated according to
the CKD-EPI formula.

Statistical Analysis

Statistical analysis was performed using Statistica 13.0
version for Windows (StatSoft, Poland). All data were
expressed as means £ S.D. Comparisons between groups
were examined by the Student’s test and U Mann-Whit-
ney test; for comparisons of the variables the Wilcoxon
test was used. The Pearson correlation test was used to
determine the relationship between continuous variables
and the Spearman correlation test was used for nonpara-
metric variables. Independent associations between the
variables were assessed with stepwise multiple regression
analysis. The p-value <0.05 was considered statistically
significant for all analyses.

RESULTS

Study Population

Finally, 55 out of 72 KTRs met the inclusion criteria
(35/20 male/female with mean age 50.7£13.7 years). All
patients were in a clinically stable condition and were
treated with triple immunosuppressive IS protocols in-
cluding calcineurin inhibitor (cyclosporine or tacrolimus),
mycophenolate mofetil, and steroids. The basic character-
istics of the study population are presented in Table 1.

Smoking Habits and Pulmonary Function Assessment

Smoking history was reported by 23 KTRs (42%),
among them about half (12) were current smokers. The
patients smoked a mean of 0.9 pack/per day (pack-years
= 28.3%15.2). The clinical symptoms of pulmonary dys-
function recognised in the study group are shown in Ta-
ble 2.
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Table 1. The basic characteristics of the study patients (n=55)

Parameters Kidney Transplant Recipients Normal range
Age (years) 50.7+13.7 -

M/F 35/20 -
Transplantation vintage in months 100.1£68.1 (range 19-349) -

eGFR (ml/min/1.73 m2) acc. CKD-EPI 53.4+22.3 (range 22.1-100.1) >60
Creatinine (mg/dl) 1.434£0.46 (range 0.69-3.22) 0.55-1.02
BMI (kg/m2) 26.2+4.5 (range 19.9-39.0) 18.5-24.99
Albumin (g/l) 37.1+4.8 35-50
CRP (mg/l) 3.1+2.7 0.1-5.0
IL-6 (pg/ml) 1.6+0.5 1.4-14.1
Haemoglobin (g/dl) 13.1+£1.8 11.5-16.0
Total Cholesterol (mg/dl) 198.5+45.8 138-200
HDL (mg/dl) 55.2+18.1 A
LDL (mg/dl) 110.9+43.5 <135

TG (mg/dl) 159.3+68.3 <150

Abbreviations: eGFR, estimated Glomerular Filtration Rate; CKD-EPI, Chronic Kidney Disease - epidemiology formula; BMI, Body Mass Index; CRP,

C-reactive Protein; IL-6, Interleukin 6; LDL, Low-Density Lipoprotein; HDL, High-Density Lipoprotein; TG, Triglycerides

Table 2. Clinical symptoms of pulmonary dysfunction in smokers and non-smokers

Non-Smokers Smokers
An"=55 he32 Past Current Non-smokers vs Current smokers
- n=11 n=12
Intolerance Ch2=38.6,
of exercise 12 (22%) 4 (12.5%) 1(2%) 7 (58%) Df=24, p=0.02
Persistent cough 8 (14.5%) 3 (9%) 0 5 (41.6%) Che=9.3,
g . : Df=2, p=0.009
Ch2=20.6,
Dyspnoea 10 (18%) 3 (9%) 0 7 (58%) Df=8, p=0.008

Data expressed as the number of patients (%)

The most common symptoms reported by patients
were reduced exercise tolerance (22% of patients) and
dyspnoea (18% of patients), however, the results of the
MRC scale assessment showed that 30% of KTRs dis-
played different levels of dyspnoea (Fig. 1).

PFT results are shown in Table 3. There were sig-
nificant differences in FEV1, FEV1/FVC, PEF, and
MMEF values between non-smokers vs active smokers
(p<0.003, p<0.005, p<0.04, and p<0.01, respectively).

However, there were no differences between non-smok-

Number of patients

6
5
4
3
2
1

Non smokers n=32 Past smokers n=11 Current smokers n=12

W Obturation ® Restriction

Figure 1. Dyspnoea according to MRC scale (% of patients). De-
scription of MRC scale grades is in the text.

ers vs past-smokers (FEV1 p<0.06; FEV1/FVC p<0.55;
PEF p<0.32; MMEF p<0.006).

Over 70% of patients presented normal values of
PFT results (n=40). A decreased pulmonary function in
spirometry was found in 15 KTRs, of which 7 were cur-
rent smokers, 4 past smokers, and the remaining — never
smoked. Obstructive disorders were observed in 11 and
restrictive disorders in 4 KTRs (Fig. 2). A positive re-
versibility test result was found in 4 of KTRs. The cur-
rent smokers more frequently presented bronchial obtu-
ration and clinical symptoms: low tolerance of physical

Dyspnoea according MRC scale (% of patients)

m grade 1
A .
[ " s

m grade 4

® grade 5

Figure 2. The number of patients with obturation or restriction
in the non-smokers, past smokers and current smokers groups.
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Table 3. Results of the pulmonary assessment in smokers and non-smokers
Al Non-smokers Smokers
* KX
n=55 _ Past Current p-value®,
n=32 n=11 n=12
0.003
FEV1 91.3+19.9 95.0+16.6 96.0+18.6 77.5+16.6 500
026
AFEV 47457 40456 4046.0 7.0+6.0 920
FVC 99.1+ 16.8 102+15.7 98.0+14.6 91.3+20.1 8'(3’28
0.005
FEV1/FVC 93.7+12.1 95.0+10.4 99.0+7.3 85.5+4.5 0%
PEF 81.6+16.9 85.0+14.2 81.0+20.5 7324186 8'2‘2‘
MMEF 75-25 64.8+31.2 71.0+29.3 71.0+28.8 45.0+32.0 8'8;

Data expressed as percent of predicted values, mean +S.D.; FEV1, Forced Expiratory Volume in 1 Second; FVC, Forced Vital Capacity;
PEF, Peak Expiratory Flow; MMEF, Maximal Mid-Expiratory Flow. *p-value=non-smokers vs current smokers/**p-value=non-smokers vs

past smokers

activity, dyspnoea and a persistent cough, compared to
past smokers and non-smokers (Table 2).

Anthropometric and Biochemical Parameters

There were no differences in body mass, BMI, and
body composition between smokers and non-smokers,
and also between pretransplant and current smokers
(Table 4). Current smokers presented significantly low-
er ¢GFR and higher 11-6 serum levels in comparison
to both — past smokers and non-smokers (»p<0.02 and
$<0.04, respectively), while the other biochemical param-
eters did not differ significantly between these groups.
The anthropometric and biochemical results in smokers
and non-smokers are presented in Table 4.

Correlation Between Smoking, Pulmonary Function, and
Biochemical Parameters

The pack years positively correlated with the MRC
scale (R Spearman=0.45, p<0.05) and TG levels (R
Spearman=0.40, »p<0.05) and negatively with HDL cho-
lesterol levels (R Spearman =-0.62, »<0.05).

DISCUSSION

The study provided insight on the cigarette smoking
habits and pulmonary outcomes measured by spirometry
in adult patients at least 1 year after successful kidney
transplantation. All of the studied individuals were previ-
ously treated with haemodialysis due to CKD, then re-
ceived a kidney from a deceased donor followed by tri-
ple immunosuppression.

The most important finding of this study is that after
a kidney transplant, over 20% of patients still smoked
cigarettes. Active smokers presented lower eGFR and
higher IL-6 levels and more often an obstructive pattern
in pulmonary function tests with reduced physical activ-
ity tolerance and dyspnoea, compared to non-smoking
KTRs.

There are some publications on tobacco smoking
in KTRs (Yavuz et al, 2004; Kheradmand et al., 2005;
Banas ez al, 2008). In contrast to our population, the
PRETAGREF study (Béchade e al, 2016) showed that
the prevalence of smoking is not high in transplanted
patients in France, where only 6% of KTRs reported

cutrent tobacco use. The authors suggested that envi-
ronmental factors are associated with failure in tobacco
cessation. Among them, living alone and exposure to
second-hand smoke are associated with smoking. In the
FAVORIT trial (Weinrauch ez al, 2018), 11% of KTRs
from Brazil, Canada and the USA were currently smok-
ing, 39% were former smokers, 50% never smoked. Up
to 25% of patients who continued smoking after trans-
plantation among 402 KTRs were reported in a Hungar-
ian study (Gombos e al., 2010). This result is similar to
our Polish population study in which smoking history
was reported by 42% KTRs and among them, 22% were
cutrent smokers. In spite of the fact that smoking cessa-
tion is recommended for future transplant recipients and
renal transplantation is a strong incentive for patients to
stop smoking (Banas ef al., 2009), some of KTRs do not
follow the recommendations (Anis ¢# al., 2019).

Another interesting finding in our study was the low-
er eGFR in active smokers compared to non-smokers.
Since these groups did not differ in demographic and
clinical factors, it can be concluded that one of the fac-
tors affecting the deterioration of the functioning of the
transplanted kidney is current smoking. Moreover, it is
important that the lower eGFR was found only in ac-
tive smokers, and no such effect was observed in pa-
tients who quit smoking at least one year before a kid-
ney transplant. Similarly, lower GFR in active smokers
was found by other authors (Kasiske ez a/., 2000; Sung et
al., 2001; Gombos ¢# al., 2010). In contrast to these find-
ings, no association was found by Mohamed ¢f a/ while
Nogueira ¢ al. showed that smoking is not a modifiable
risk, describing worse outcomes in KTRs who were ac-
tive smokers and quit smoking at least 5 years before
transplant compared with those who never smoked (Mo-
hamed e/ al., 2009; Nogueira et al., 2010).

It is known that many factors contribute to dimin-
ished long-term transplant outcomes, including chronic
allograft nephropathy, recurrence of the primary dis-
ease, hypertension, and viral infections (Spasovski e/ al,
2005; Gratziou, 2009). Besides these, smoking also may
cause many adverse consequences in transplant recipi-
ents. Smoking by K'TRs significantly increases the risk of
cardiovascular events, renal fibrosis, transplant rejection,
and malignancy (Corbett e al, 2012). Ponticelli et al.
showed that the development of de novo cardiovascu-
lar insult in the first year post-transplant, in addition to



Vol. 68

Tobacco smoking and kidney function after kidney transplantation 721

Table 4. Anthropometrical and biochemical parameters in smokers and non-smokers

Non-Smokers Smokers
/;255 n=32 Eisﬁ Cnu:r:eznt p-value***

Age (years) 50.7+13.7 474144 5628.0 56.1+13.3 e
:WF 207 66 21 715 :

Transplantation vintage in months 100.1+68.1 70459.1 91+105.4 69.8+50.9 o8

Kidney Laboratory Parameters

eGFR (ml/min/1.73 m?) acc. CKD-EPI 53.44223 58+21.4 60+ 27.9 39.6+ 136 e
Creatinine (mg/dl) 1434046 10104 2004 16+ 0.6 9a9
o (kg/m?) 22045 26+4.5 26+4.9 261447 0%
* Albumin (/) 748 38.1+45 35430 36.647.1 et
o (mg/1) 31427 3.0+1.9 4.0+4.5 33+1.7 o8
e (pg/ml) 16205 14+4.1 114256 2.541.0 ood
mﬁaemOglobin (g/dl) 131i18 13.9+1.9 1418 13.741.4 8:‘6“1*
Cholesteol (mg/di) 198 54458 204.0+48.4 195.0436.5 187.94503 oae
WHDL (mg/dl) 552i18‘| 62+14.9 48+124 4544225 008
ot (mg/di) 11098435 118+56.9 110£28.5 97.4427.5 o
TG (mgy/di) 159.3+68.3 1314632 216+64 162.8+47.1 o8

Body composition

F(%) 32.8£9.0 32.047.1 30.1412.2 36.0£15.6 0%

F (kg) 247.;;97.;7 24.0 +0.3 23.0+ 0.6 29.0+14.2 8:;3
L (kg/m?) 13122 13.0 £49 13.0£106 12.0+1.8 02

TBW (%) 49.6£7.0 500 +6.2 486169 46.0+7.7 oo
V;BW (kg) 365i71 37.0£7.7 38.047.8 35.0+4.8 82;

Data is presented as mean +S.D.; *p-value=non-smokers vs current smokers/**p-value=non-smokers vs past smokers; KTRs, kidney
transplant recipients. Abbreviations: eGFR, estimated Glomerular Filtration Rate; CKD-EPI, Chronic Kidney Disease, epidemiology formula;
BMI, Body Mass Index; CRP, C-reactive Protein; IL-6, Interleukin 6; LDL, Low-Density Lipoprotein; HDL, High-Density Lipoprotein; TG, Triglycer-

ides; F, Body Fat; LTI, Lean Tissue Index; TBW, Total Body Water

other factors such as pre-existing cardiovascular disease,
older age, pre-transplant hypertension, duration of dialy-
sis, was associated with smoking (Ponticelli e/ a/, 2002).
Other studies suggested potentially harmful effects of
the degree of exposure to smoking on the progression
of CKD (Cosio et al., 1999; Zitt et al., 2007, Nguyen et
al. 2007; Orth ez al., 2008; Weinrauch e al., 2018). The
relationship between smoking and the duration of the
transplant was also highlighted by Aref e al (Aref et
al., 2017). The explanation for this association was not
clearly defined. One possible explanation of this phe-
nomenon is increased fibrous intimal thickening of small
arteries in the renal transplant in smokers (Cosio ez al,
1999). Other investigators (Kasiske ez a/, 2000) suggested

less adherence to the medications in smoking patients or
endothelial dysfunction caused by vascular production
of reactive oxygen species (Raij e/ al, 2001) as well as
transient increases in blood pressure accompanied by a
decrease in both glomerular filtration rate and effective
renal plasma flow (Halimi ez a/., 1998).

We would like to provide one more explanation for
the adverse effects of smoking on the function of kidney
graft. In the present study, we found that 36% of KTRs
presented abnormalities in pulmonary function; mainly
obstructive patterns and also increased concentration of
IL-6 in the plasma.

Some studies showed that CKD can cause deteriora-
tion of lung function and, moreover, this effect is sup-
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ported by the fact that pulmonary function can improve
after transplantation, regardless of the type of changes
found in the respiratory system (Guleria e al., 2005).

The other authors studied pulmonary function in 49
dialysis patients and 24 KTRs and showed that there was
airway obstruction in small-airway in dialysis patients,
which subsided after kidney transplantation. KTRs also
showed higher exercise tolerance than haemodialysis pa-
tients (Karacana ez al, 20006). In another study, Guleria ef
al. found that the clinical symptoms: dyspnoea, hypoxia,
the restrictive pattern of pulmonary function, and respir-
atory muscle weakness in 29 haemodialysis patients im-
proved after kidney transplantation (Guleria ez al., 2005).
Unfortunately, we could not compare pulmonary func-
tion before and after renal transplantation, because it
was possible to perform spirometry in our subjects only
after the transplantation. But interestingly, in our study,
the obstructive pattern of bronchi with negative revers-
ibility test was presented mainly by active smokers. They
also reported clinical symptoms such as reduced toler-
ance to exercise and dyspnoea.

It is well known that tobacco smoking is a risk fac-
tor for pulmonary diseases like chronic obstructive pul-
monary disease (COPD), asthma, or lung cancer in the
healthy population (Mannino ez 4/, 2007). Also, COPD
is reported in patients with CKD and KTRs; for exam-
ple, the prevalence of COPD was 7.5% in the cohort
of CKD in the United States (Collins ez al, 2011). It
was proven that moderate and severe COPD are related
to increased long-term mortality in patients with CKD
(Gan et al, 2004; Kent et al, 2012; Weis et al., 2015).
Besides the fact that COPD is considered lung disease,
it causes systemic consequences. One of them is chronic
systemic inflammation that can have important patho-
physiological and therapeutic implications for many or-
gans (muscle strength weakness, eating disorders, cardio-
vascular disease, osteoporosis, obstructive sleep apnea).
Some studies showed that an increased intensity of sys-
temic inflammation is associated also with reduced lung
function (Yvette ez al., 2009). Because 11.-6 is an impor-
tant pro-inflammatory cytokine and has been implicated
to play a role in the systemic inflammation in patients
with COPD we assessed the IL-6 serum level in KTRs,
and it was higher in those currently smoking compared
to past-smokers and non-smokers.

Our result that an obstructive pattern and higher se-
rum IL-6 concentrations were presented by smoking
KTRs compared to non-smoking subjects was supported
by Weis ¢t al. (Weis e al., 2015). Therefore, we conclude
that smoking also may have a role in decreasing trans-
plant longevity, by the fact that COPD may indicate an
inflammatory process first in the lung and subsequently
a systemic chronic inflammation which finally may af-
fects also the kidney transplant. This was another inter-
esting finding in our study and confirmed that the serum
level of IL.-6 seems to be a sensitive marker of systemic
inflammation in smokers that could reduce lung and kid-
ney graft function. What’s more, other researchers indi-
cated that COPD in the KTRs population is diagnosed
late because of uncharacteristic symptoms (Yvette ef al.,
2009). Several factors such as overhydration, heart insuf-
ficiency, and steroids use can make lung disease diagno-
sis difficult.

It is interesting that in our population the majority of
smokers, despite the education of the necessity to quit
smoking especially before the transplant procedure, did
not stop smoking. Transplant centers implement differ-
ent policies regarding smoking recipients and allografts
from smoking donors (Anis ez al, 2019). Results of our

study indicate the urgent need for the implementation of
a tobacco cessation program for patients waiting for kid-
ney transplantation in Poland.

The study limitations included the retrospective nature
of the analysis and the relatively small group of patients.
However, the results of the present study carry a sig-
nificant message that persistent cigarette smoking is as-
sociated with lung function impairment in KTRs, which
indicates the need for lung assessment, and with the
lowering of transplanted kidney function and persistent
inflammation.

CONCLUSIONS

Tobacco smoking was relatively common in KTRs
and was associated with poorer pulmonary function and
systemic inflammation with its possible impact on kidney
graft. Negative effects of smoking on kidney graft and
pulmonary function were observed only in active smok-
ers. Other parameters of inflammation associated with
renal function should be studied in active smokers be-
fore and after kidney transplantation. Smoking cessation
should be a very important part of the management of
patients before and after transplantation.

Clinical Implications

It is necessary to pay attention to education about
smoking cessation not only during preparation for trans-
plantation but also during the long-term care after kid-
ney transplantation. The main clinical utility of smoking
cessation is not only the reduction of a cardio-vascular
or cancer risk but also the prevention of the develop-
ment of lung dysfunction and its possible negative effect
on kidney graft functioning.
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