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IntroductIon ����� �� ������� ������ ���������� �� ������� ������ �����
d��d� (a���� 15� �h��sa�d �� P��a�d) s�ff�� f��� 
�y�� 1 d�a����s. D�s���� c��������s adva�c�s 
�� d�ag��s��c a�d ���a����� ���h�ds, �y�� 1 d�a�
����s c�������s �� ��s��� �� ch����c ���a� d�s�as�s, 
v�s��� ��ss, ����� ���� a����a����s a�d ca�d���
vasc��a� d�s�as�s �� �a�y �a�����s.1 Th� D�a���
��s C������ a�d C�����ca����s T��a� has c��fi��
��d �ha� �h� d�v�������� �f ch����c c�����ca�
����s, �h�ch a�� �h� �a�� ca�s� �f d�sa�������s a�d 

����a���� d�a�hs �f �a�����s ���h �y�� 1 d�a����s, 
ca� �� ���v����d �y �����s�v� ���a ����c c������ 
�h�ch, h���v��, ��ads �� a� ��c��as�d ��c�d��c� 
�f hy��g�yc���a a�d ��c��as�d ��dy �ass.2

Pa�c��as ��a�s��a��a���� �s a ���h�d �f d�a���
��s ���a����� �h�ch a����s f�� ��s���a���� �f ���
d�g����s ��s���� ���d�c���� a�d ��s���s ����a� 
g�yc���a ���h��� ��sk �f hy��g�yc���a.3 Pa�c���
as �as fi�s� ��a�s��a���d �� 1966 �y K���y a�d 
L����h�� �h� �h�s �a�ag�d �� ach��v� ��s���� 
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AbstrAct

IntroductIon Simultaneous pancreas‑kidney transplantation (SPK) is associated with high risk 
of infectious complications.
objEctIvEs The aim of the study was to evaluate the incidence of bacterial infections within 
3 months after SPK transplantation.
PAtIEnts And mEthods 17 patients with type 1 diabetes at the age of 32–54 years (mean age 
42.5 ±7.1) were retrospectively analyzed within 3 months after SPK.
rEsuLts No septic complications were observed in 2 patients (12%). In the remaining 15 patients 
(88%), at least 1 (from 1 to 5, a total of 30) infection episode was observed during follow‑up. 
The infections were located: only at the surgical site (1 patient – 6.7%), only in the urinary tract (6 
patients – 40%), both at the surgical site and in the urinary tract (7 patients – 46.7%), at the surgical 
site and in blood (1 patient – 6.7%). 2 groups of microbes were predominant, namely enterococci 
represented by 1 species, E. faecium (13 isolates) and the so‑called intestinal bacilli, Enterobacte-
riaceae (19 isolates). No methicillin resistant Staphylococcus aureus strains were isolated. Candida 
species fungi were isolated only 3 times.
concLusIons In our study only 2 types of infections were observed (urinary tract and surgical site 
infections) and each of them comprised nearly half of all the septic episodes recorded. Gram‑negative 
bacilli were collected more often than Gram‑positive cocci, both from the surgical site and urinary 
tract infections. All infections ended with full recovery.
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Th�s� ��f�c����s �s�a��y ���� ��s���d �� �h� ����
a�����s �s�d. I� cas� �f ��c������ ��f�c����s, 
a c��v��s��� �� d��d���������s���y �s ��q����d. 
Th� ��c�d��c� �a�� �f ��s������a����a� ����d ���
f�c����s �s ��c��as�d �� �a�����s �h� had �������
��a� d�a�ys�s ���f����d ����� �� �a�c��as�k�d��y 
��a�s��a��a����.9

Of s�g��fica�� ������a�c� �s ��ad�q�a�� ���
s���s� �� ��f�c���� ����g �� �������h�� a�d �a�
c���hag� f��c���� ���a������ a�d ��c��a�g���
�a�hy ��ad��g �� ��ss�� �sch���a.10

Th� �s� �f ������s�����ss��� af��� a �a�c��as 
��a�s��a�� ��c��as�s �h� ��sk �f ��f�c����s c������
ca����s. Ea��y ��f�c����s �ay �� ass�c�a��d ���h 
�h� ac��va���� �f ���v���s�y ���s���, ��� �d����fi�d 
��fla��a���y f�c� �f �.g., �����c���s�s �� ����a�y 
��ac� ��f�c����s, �� ���h �h� ��s�s��g�ca� ����d 
�� vasc��a� ca�h���� ��s������ s���.11,12

Th� �����s� �f �h�s s��dy �as �� �va��a�� 
�h� ��c�d��c� �f ��f�c����s c�����ca����s ���h�� 
3 ����hs af��� SPK.

PAtIEnts And mEthods Bac����a� ��f�c����s 
�cc�����g ���h�� 3 ����hs af��� SPK �� 17 �a�
�����s – 6 f��a��s a�d 11 �a��s – ���h �y�� 1 d��
a����s, ag�d 3�–54 y�a�s (��a� ag� 4�.5 ±7.1), 
���f����d ������� Ja��a�y a�d D�c����� ���6 
���� �����s��c��v��y a�a�yz�d. D��a���� �f d�a���
��s �as 1�–45 y�a�s (��a� d��a���� �8 ±8 y�a�s), 
1 �a����� �as �� �h� ����d�a�ys�s �����d �h��� 
�h� ��h��s ��d������ ���a� ����ac����� �h��a�y 
(9 �� h��� d�a�ys�s, 7 �� c��������s a����a���y 
��������a� d�a�ys�s) f�� 8–47 ����hs (��a� ���� 
�4 ±1�.9 ����hs). I� a�� �a�����s ch����c d�a����s 
c�����ca����s �f �h� k��d �f ��c��� a�d �ac���
a�g���a�hy a�d s�c��da�y hy����a�a�hy���d�s� 
���� d���c��d. G�yca��d h���g����� (H��1c) ���
s���s ���� ��� �va��a��d s��c� �h�s �a�a ����� �as 
c��s�d���d ������a��� �� �a�����s ��d��g���g d��
a�ys�s ��ca�s� �f ch����c k�d��y d�s�as�. H���v�
��, �h�� �a�c��as s�c������ �as ��s����d, �h�ch 
�as c��fi���d �y fas���g c��c����a����s �f ����
��d� C (7.1 ±3.3 �g/��), �h� ��s���s �f H��1c ���� 
5.5 ±�.34%. I����� ��g�ca� �a�ch��g �f �a�����s 
(�� ����s �f h��a� ���k�cy�� a���g�� sys���) has 
���� sh��� �� tAbLE 1. ��� �a�����s ��c��v�d �ac�����
��s, �yc��h����a�� ��f���� a�d c����c�s�����ds 
as ������s�����ss�v� ���a����� af��� �a�c���
as�k�d��y ��a�s��a��a����. ������hy��cy�� g����
���� �as g�v�� as ��d�c���� �h��a�y a� �h� d�s� 
�f 1.5 �g/kg/�4 h as a� 8�h��� ��f�s��� f��  
5 days. Tac������s �.1 �g/�4 h �as ad����s����d 
��a��y �� ����av����s�y ���c� a day a�d �h� d�s�
ag� �as ��d�fi�d acc��d��g �� �h� d�s��a��� s���� 
c��c����a����. Myc��ha���a�� ��f���� a� �h� d�s� 
�f � g/�4 h �as g�v�� ���h�� p.o. �� i.v. I����a��y, 
c����c�s�����ds ���� g�v�� ����av����s�y a�d �h�� 
s���ch�d �� ��a� ��d�ca����s; �h�y ���� �a����d 
a�d d�sc�������d af��� 3 ����hs.

rEsuLts N� s����c c�����ca����s ���� ��s��v�d 
�� � �a�����s (1�%). I� �h� ���a����g 15 �a�����s 
(88%), a� ��as� 1 (f��� 1 �� 5, a ���a� �f 3�) ��f�c�
���� ���s�d� �as ��s��v�d ���h�� �h� ��s��va���� 

��d����d��c� �� a f��a�� �a����� ���y f�� 6 
days. �f��� �ha� ����, �h� ��a�s��a�� �as ��j�c�
��d.4 Th� �����d�c���� �f ��� ������s�����ss��
v� d��gs �� �h� 198�s ��s����d �� a s�g��fica�� ���
���v����� �� ��s���s a�d a� ��c��as� �� �h� ����
��� �f ��a�s��a���d �a�c��a�a. W��h�� �h� �as� 4� 
y�a�s, �v�� �3 �h��sa�d �f ��a�s��a��s ���� ����
f����d, ��c��d��g �v�� 17 �h��sa�d �� �h� US�. 
I� P��a�d, k�d��y a�d �a�c��as hav� ���� ��a�s�
��a���d �� 157 �a�����s s��c� �h� y�a� ����.5

Pa�c��as ��a�s��a��a���� �s ���f����d �a�
���y �� �a�����s ���h �y�� 1 d�a����s, a��h��gh 
�h��� a�� �����sh�d ������s ��ga�d��g s�cc�ssf�� 
��a�s��a��s �� �a�����s ���h �y�� � d�a����s ���
q�����g ��s���� ���a����� a�d �� �a�����s af��� 
���a� �a�c��a��c���y.6,7

Th� ��s� c����� ���c�d��� �s SPK ��a�s��a��
�a���� ��c�����d�d �� �a�����s ���h �y�� 1 d�a�
����s a�d ch����c ���a� d�s�as� ���h ��f��� a�d 
af��� �h� �����a���� �f ���a� ����ac����� �h��a�
�y. Pa�c��as ��a�s��a��a���� �s ���f����d af��� 
a s�cc�ssf�� k�d��y ��a�s��a��a���� (�a�c��as 
af��� k�d��y – P�K) �� ��d�� �� ���v��� ���g��s�
s��� �f d�a����c c�����ca����s a�d ��c�����c� 
�f d�a����c ���h���a�hy �� �h� ��a�s��a���d k�d�
��y, �h��� �h� �a�c��as ��a�s��a�� a���� (PT�) �s 
��c�����d�d �a���y �� cas�s �f ��a�����y �� c���
���� ��s�a��� d�a����s, �s��c�a��y ��a�����y �� ����
v��� ���s�d�s �f s�v��� hy��g�yc���a.3

R�c������ s��v�va�����a��d ��s���s �f a�� �y��s 
�f �a�c��as ��a�s��a�� (SPK, P�K, PT�) a�� s��
���a�, a� va���s >95% ���h�� �h� 1s� y�a� af��� 
�h� ��a�s��a��. Th� ��a�s��a���d �a�c��as s��v��
va� ����s a�� a�s� s����a� a�d �q�a� 84%, 76% a�d 
77% f�� SPK, P�K a�d PT�, ��s��c��v��y.6

C�����ca����s f�������g a �a�c��as ��a�s��a�� 
�cc�� �� a���� 3�–35% �f �a�����s. Th�y ��c��d� 
vasc��a� �h�����s�s, ��fla��a���� ���h �sch���a 
�� ��ga� ��a�s��a������a��d ��f�c����s �� �h� a��
d���� a�d �a�c��a��c j��c� ��akag� a� d��d����
������s���y �� d��d���ch���cys���y s���s.8 ����
�� 6�% �f �a�����s f�������g d��d���ch���cy�
s���y �x������c� ����a�y ��ac� ��f�c����s ����g 
�� �����a���� �f ��c�sa� �����a��s �y �����as�s. 
I� cas� �f d��d���������s���y, �h� ��c�d��c� 
�f �h�s� ��f�c����s �s ���y 16%. Th� ��s� c���
����y �s��a��d ��c����s a�� Escherichia coli, Ente-
rococcus, Staphylococcus a�d Pseudomonas s��c��s. 

tAbLE 1 Number of Human Leucocyte Antigen (HLA) 
mismatches in 17 recipients of simultaneous 
pancreas‑kidney transplants

HLA – mismatch Number of patients

1‑2‑2 (A1)  1

2‑1‑2 (B1)  1

1‑1‑2 (A1, B1)  1

0‑2‑2 (A1, A2)  1

2‑2‑1 (DR1)  1

2‑2‑0 (DR1, DR2)  1

2‑1‑1 (B2, DR2)  1

2‑2‑2 10
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�������d. �s s��� �� �h� �a���, � g����s �f ���
c����s ���� ���d����a��: ������c�cc�, �����s���
��d �y ��� s��c��s, Enterococcus faecium (13 �s��
�a��s) a�d �h� s��ca���d ����s���a� �ac����, Entero-
bacteriaceae (19 �s��a��s). 3 s��a��s �f ����s���a� 
�ac���� had a h�s���a���y�� ��s�s�a�c� �h����y�� 
ESBL (+). N� ���h�c����� ��s�s�a�� Staphylococ-
cus s��a��s ���� �s��a��d. Candida s��c��s f��g� 
���� �s��a��d ���y 3 ����s. ��� ��f�c����s ��d�d 
���h f��� ��c�v��y.

dIscussIon SPK �s ��� �f �h��a�����c ������s 
�� adva�c�d �y�� 1 d�a����s ���h ���h���a�hy a�d 
��d�s�ag� ���a� ��s�ffic���cy. H���v��, �� �s ���
f�����a���y ass�c�a��d ���h h�gh ��sk �f ��f�c����s 
c�����ca����s – h�gh�� �ha� �� cas� �h��� ���y 
�h� k�d��y �s ��a�s��a���d.13 Th�s ��sk ���g��a��s 
f��� ���h �h� ����a�y d�s�as� a�d �h� c���s� 
�f �h� s��g��y a�d ��s������a����a� ���a�����.

L��g�s�a�d��g d�a����s fav��s �h� d�v�����
���� �f ��f�c����s ��� ���y �� �h� ��s��� �f vasc��
�a� c�����ca����s a�d ����h�c ��ss�� ��s���s ca��
s�d �y a��� ����c ������a�hy, ��� a�s� �� �h� ���
s��� �f a� ���a���d �hag�cy��c f��c���� �f g�a�
����cy��s. G��c�s� ��a�sf���a���� �� g�a����cy�
��s �s ��s�����d����d��� a�d �s ��h�����d �� cas�s 
�f ��s���� a�s��c� �� d�fic���cy �h�ch c��������
��s �� �h� ���a������ �f �h� �hag�cy��c f��c���� 
�f g�a����cy��s.14

Th� d��a���� �f SPK ��a�s��a�� ���c�d��� �s 
v��y ���g, ��ach��g �� �� 8 h���s, s�g��fica���y 
�xc��d��g �ha� �f k�d��y ��a�s��a�� a����.13 Ex���
s����� �f ����a����a� a��a �f �ha� d��a���� fav��s 
�h� d�v�������� �f s��g�ca� s��� ��f�c����s.

F���y’s ca�h����, c����a� a�d �����h��a� ���c�
����s a�d ��s���a���y s������ d����g �h� s��g��
�y �ay ��ad �� ����a�y ��ac� ��f�c����s, �ac���a�
���as a�d ca�h��������a��d s��s�s, a�d �������
��as, ��s��c��v��y.

Th� ��sk �f ��f�c����s �� a�� a��v� cas�s �s ���
c��as�d �y ������s�����ss���. T� ��d�c� adv���
s� �ff�c�s �f ������s����ss���, �h� �s� �f s�����
�ds has ���� ������d a�d �� ��c������s ���h ����
�a� f��c���� �f �h� ��a�s��a���d ��ga� �h� ���
d�ca����s hav� ���� ���hd�a�� af��� 3 ����hs 
f��� ��a�s��a��a����.15

If s����c ���s�d�s �cc�� �� �a�����s af��� 
�h� ��a�s��a��, �h��� ������ �ay va�y f��� 
1 �� s�v��a� ���s�d�s. I� �s d�ffic��� �� c���a�� 
�h� ��s���s �����sh�d �y d�ff����� c�����s, ���h 

�����d (3 ����hs af��� �h� ���c�d���). Th� ���
f�c����s ���� ��ca��d: ���y a� �h� s��g�ca� s��� 
�� 1 �a����� (6.7%), �xc��s�v��y �� �h� ����a�y 
��ac� �� 6 �a�����s (4�%), ���h a� �h� s��g�ca� 
s��� a�d �� �h� ����a�y ��ac� �� 7 �a�����s (46.7%), 
a� �h� s��g�ca� s��� a�d �� ����d �� 1 �a����� (6.7%). 
I�f�c����s �f �h� s��g�ca� s��� a�d ����a�y ��ac� �c�
c����d s�����a����s�y ���y �� 1 �a�����. I� �h� ���
�a����g 6 �a�����s, �h�s� ��f�c����s �cc����d as 
s��a�a�� ���s�d�s �� ���� ����� va�s f��� � days 
�� >� ����hs.

Da�a ���s����d �� 1 sh�� �ha� �h� �aj����y 
�f ����a�y ��ac� ��f�c����s (7�%) �cc����d ���
�h�� �h� fi�s� 3–4 ���ks af��� ��a�s��a��a����. 
I� �h� �a��� �����d, �ccas���a� ��f�c����s �f d�f�
f����� ������gy ���� ��s��v�d.

S��g�ca� s��� ��f�c����s ����g�d �a����� 
(tAbLE 2) – �s�a��y �� �h� ��d ���k af��� �h� s���
g��y. I� �h� sa�� �����d (1s� ���k) ���y ����d ���
f�c���� �cc����d, a�d �� �h� �a��� �����d, �ccas���
�a� s��g�ca� s��� �����f�c����s �f d�ff����� �������
gy ���� ��s��v�d.

tAbLE 3 ���s���s da�a �� ��c����a� s��c��s �s��a�
��d f��� a�� ��f�c����s ��c��d�d. �4 ��s���v� ����
�� c������s a�d 16 ��s���v� ����d c������s ���� 

tAbLE 2 Infectious complications episodes observed after simultaneous pancreas‑kidney transplantation (number of patients, n = 17)

Number of septic episodes in the weeks following transplantation

1 2 3 4 5 6 7 8 9 10 11 12

Urinary tract

The 1st infection 2 4 2 1 – 2 1 – – – – 1

The consecutive infections – – – – – – 1 1 – – 1 –

Operational site

The 1st infection 1 7 1 – – – – – – – – –

The consecutive infections – – 1 – – 1 – 1 – – 1 –

Bacteriemia 1 – – – – – – – – – – –

tAbLE 3 Microorganisms isolated from infected sites (number of patients, n = 17)

Microorganisms Wound Urinary tract

Entrerobacteriaceae

Escherichia coli 2  3

Klebsiella pneumoniae 3  3

Proteus mirabilis 1  1

Proteus vulgaris  1

Citrobacter freundii  1

Morganella morganii 1

Klebsiella pneumoniae ESBL (+)  1

Enterobacter cloacae ESBL (+)  2

Total 7 12

Remaining microorganisms

Enterococcus faecium 7  6

Acinetobacter baumanii 1  3

Pseudomonas aeruginosa  1

Candida tropicalis 1  1

Candida krusei  1

Total 9 12
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�h� ���d����a�� �s��a��s ���� G�a����ga��v� 
�ac���� (69%), c�ag��as����ga��v� s�a�hy��c�cc� 
(19%) a�d ������c�cc� (1�%).

I� ��� ������h f��������, ���y 1 ���s�d� 
�f �ac������a (3% �f a�� s����c ���s�d�s) �as ���
s��v�d. Of ����, d�s���� �h� �������d s����c ����
s�d�s, �� �a����� �� ��� c����� d��d ���h�� 1 y�a� 
f��� �h� s��g��y. �� va����s c�����s ����d��d�, 
�h� ����a���y �a�g�d f��� �%17, �h���gh �.8%20, 
1�%13, 18%16, �� �� �4.5%.18
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��ca�s� �f d�ff����� f��������s a�d d�ff����� ���
s��� ���s���a���� ���h�ds. I� ��� s��dy, �� d��
a�hs ���� ��s��v�d ���h�� �h� 3�����h f������

���; �� s����c c�����ca����s �cc����d �� � �a�
�����s, �h��� �h� ���a����g �a�����s (88%) �x���
����c�d 1 �� 5 ���s�d�s �f �ha� k��d �h�ch ��a�s 
�.1 s����c ���s�d�s ��� �a����� ��� 3�����h f���
������. O�h�� ��v�s��ga���s, �s�a��y a�a�yz��g 
���g�� ��s��s��g��y �����ds, ��s��v�d �.1 ���s��
d� ��� �a����� �� a 39�����h f�������� �� 79% 
�f ��c������s16; �.9 ���s�d� ��� �a����� �� a y�a� 
�� a� ��s��va���� �����d �f �.3 y�a�s �� av��ag�, 
a�d as ��ch as 4.8 ���s�d� ��� �a����� �� �h� 1s� 
y�a�17; 3.4 ���s�d� ��� �a����� d����g f�������� 
�f 4�.1 ����hs �� av��ag�13; 1.6 ���s�d� ��� s�a�
��s��ca� �a����� d����g f�������� �f �� �� 14 y�a�s, 
��� ���h �4.5% ����a���y ���h�� 1 y�a� f�������g 
�h� ��a�s��a��18.

Th� h�gh�s� ��c�d��c� �f s����c ���s�d�s �c�
c��s �� �h� �a��y ��s��s��g�ca� �����d, ��s��y ���
�h�� �h� 1s� ����h.13,16,17 I� �as a s����a� cas� 
�� ��� s��dy s��c� 6�% �f a�� s����c ���s�d�s ���
�h�� �h� ������ 3�����h f�������� ���� ��s��v�d 
���h�� �h� 1s� ����h.

Th� ��s� c����� s����c c�����ca����s f���
�����g �a�c��as�k�d��y ��a�s��a�� ���� ����a�
�y ��ac� a�d s��g�ca� s��� ��f�c����s. D����d��g 
�� �h� ��������g c�����, ��� �� �h� ��h�� �as ����
d����a��.13,17,18 I� ��� cas�, v����a��y ���y �h��
s� � �y��s �f ��f�c����s ���� ��s��v�d, a�d �ach 
�f �h�� c�����s�d ��a��y ha�f �f a�� ��c��d�d s���
��c ���s�d�s. G�a����s���v� c�cc� (�s��c�a��y ���
����c�cc�) ���� �s��a��d ���� �f��� (7�%) �ha� 
G�a����ga��v� �ac���� – ��%.16 Th� �a���� ���� 
���d����a�� �� ����a�y ��ac� ��f�c����s ��� ��ss 
c����� �� s��g�ca� s��� ��f�c����s.17,18 I� �s va�
��a��� �� ��s��v� �ha� ������c�cc� ���� ���a��v��y 
c����� �� ���h �y��s �f ��f�c����s. I� ��� �a�
����a�, G�a����ga��v� �ac���� ���� c����c��d ���� 
�f��� �ha� G�a����s���v� c�cc�, ���h f��� s���
g�ca� s��� a�d ����a�y ��ac� ��f�c����s. Th� ����
d����a�c� �f G�a����ga��v� fl��a �� �h� ��f�c�
����s �ay �� ass�c�a��d ���h ����a���y as h�gh 
as �7%,19 �h�ch �as ��� ��s��v�d �� ��� s��dy. 
��� G�a����s���v� c�cc� �s��a��s �����g�d �� En-
terococcus faecium s��c��s.

S��s�s �cc����d �� �a�����s af��� �a�c��as ��a�s�
��a�� ���h d�ff����� ��c�d��c� (6–�5%) �� va����
�s c�����s.13,17,18,20,21 E�����gy �f s��s�s as a c���
s�q���c� �f �a�c��as ��a�s��a�� s��� �� �� ��ss 
d����d��� �� �h� c����� a�d ���� �� �h� s�a��
���g ����� �f �h� ��f�c���� �ha� g�v�s ��s� �� ��. 
Th�s, �� 46 ���s�d�s �f s��s�s ���g��a���g ��s��y 
f��� ����a�a�d����a� ��f�c����s, vasc��a� ����s 
a�d ��s������a����a� ����ds, G�a����s���v� c�c�
c� c�����s�d 77% �f �s��a��d s��a��s a�d ��c���
d�d c�ag��as����ga��v� s�a�hy��c�cc� – 43%, Sta-
phylococcus aureus – 17%, a�d ������c�cc� – 14%. 
G�a����ga��v� �ac���� c�����s�d 18% �f �s��a��d 
s��a��s. I� �h�s� s��d��s, s��s�s s�g��fica���y ��d��
c�d �h� ���c���ag� �f �a�����s ���h ��y�a� ��a�s�
��a�� s��v�va� ��� aff�c���g �h� s��v�va� �f ��c��
�����s �h��s��v�s.21 I� ��h�� s��d��s17 �h��� 
s��s�s ���g��a��d f��� ����a�y ��ac� ��f�c����s, 


