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There are no standard guidelines for infection prevention and control practices among solid organ transplan-
tation centers. To characterize the differences in infection prevention and control strategies, an electronic
survey was performed in 2015 among members of American Society of Transplantation Infectious Diseases
Community of Practice. These results highlight notable practice differences.
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Infections are major causes of morbidity and mortality after solid
organ transplantation (SOT) 1-3. There are guidelines for antimicrobial
prophylaxis, surveillance, and treatment of infections in transplant
recipients.4-7 However, guideline for infection prevention and control
(IPAC), which are key in preventing spread of infections, have not
specifically addressed the SOT populations.8,9 To assess the status of
IPAC practices among SOT centers, we performed this survey.
METHODS

In November 2014, an electronic survey was sent to members of
the American Society of Transplantation Infectious Diseases Commu-
nity of Practice (IDCoP), a group of providers with interest in SOT
infections. The IDCoP consists mostly of infectious disease providers,
although there is representation from surgeons, transplantation med-
icine specialists, and pharmacists. The IDCoP members were asked
specific questions on their IPAC practices. Only 1 response per SOT
program per center was considered. All responders were encouraged
to seek input from their IPAC personnel. The data were analyzed
using descriptive statistics.
RESULTS

A total of 35 kidney, 31 liver, 29 heart, and 24 lung transplantation
centers were included in the survey. Most were academic medical
centers in North America.
Kidney transplantation centers

Most transplantation centers do not provide high-efficiency
particulate air (HEPA)�filtered rooms (68%) or positive-pressure
rooms (77%; Table 1). For the few centers that do, HEPA-filtered
and positive-pressure rooms were provided at all times (8.6% and
0%, respectively), during immediate posttransplantation hospitali-
zation (8.6% and 8.6%) or only when clinically indicated (2.9% and
5.7%). Ten centers require transplant room doors to be closed.
Most (71%) perform standard room cleaning, whereas 20% per-
form additional cleaning measures (including routine and termi-
nal clean with bleach, use of bleach for rooms of patients with
Clostridium difficile, ultraviolet light cleaning for certain rooms, or
routine cleaning with environmental antiseptics such as quater-
nary ammonium compounds).

Almost all centers recommend standard hand hygiene. An
equal proportion of centers either do not routinely use gloves or
gowns (43% and 49%, respectively) or use them only when clini-
cally indicated (46% and 48%). Most do not require patients to
wear respiratory masks out of hospital rooms (66%) or at
hospital dismissal (77%). Dedicated small medical equipment is
provided by a majority (63%) of centers, mostly when clinically
indicated.

Liver transplantation centers

A majority of 31 liver transplantation centers do not provide
HEPA-filtered (68%) or positive-pressure rooms (77%; Table 1),
whereas a quarter have a closed-door policy.

All but 2 centers (94%) practice standard hand hygiene. There is a
similar distribution of centers that do not routinely use gloves or
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Table 1
Infection prevention and control practices in abdominal transplantation centers

Infection control practice Liver transplantation n = 31 (%) Kidney transplantation n = 35 (%)

Yes No Not known Yes No Not known

Use of HEPA-filtered rooms 19.4 67.7 12.9 20 68.5 11.4
All times (9.7) (8.6)
Immediate post-transplant* (9.7) (8.6)
When clinically indicated (0) (2.9)

Use of positive-pressure rooms 12.9 77.4 9.7 14.3 77.1 8.6
Immediate post-transplant* (9.7) (8.6)
When clinically indicated (3.2) (5.7)

Use special room cleaning 22.6 74.2 3.2 20 71.4 8.6
All times (16.1) (14.3)
When clinically indicated (6.5) (5.7)

Doors closed at all times 22.6 71.0 6.5 28.6 65.7 5.7
All times (0) (2.9)
Immediate post-transplant* (9.7) (8.6)
When clinically indicated (12.9) (14.3)
2 weeks posttransplant (0) (2.9)

Additional hand hygiene 6.5 93.5 0 2.9 97.1 0
Isolation gown use 54.8 45.2 0 51.4 48.6 0
Immediate post-transplant* (3.2) (2.9)
When clinically indicated (51.6) (48.6)

Use of gloves 54.8 45.2 0 57.1 42.9 0
All times (6.5) (5.7)
Immediate post-transplant* (6.5) (5.7)
When clinically indicated (41.9) (45.7)

Designated medical equipment use 61.3 38.7 0 62.8 37.1 0
All times (3.2) (8.6)
Immediate posttransplant* (3.2) (2.9)
When clinically indicated (54.8) (51.4)

Masks when leaving hospital rooms 29 71 0 31.4 65.7 2.9
Immediate posttransplant* (9.7) (8.6)
3 mo posttransplant (9.7) (11.4)
6 mo posttransplant (0) (2.9)
When clinically indicated (6.5) (5.71)
During neutropenia only (3.2) (2.9)

Masks required when outside of hospital 12.9 80.6 6.5 17.2 77.1 5.7
Immediate posttransplant* (3.2) (2.9)
3 mo posttransplant (6.5) (8.6)
6 mo posttransplant (0) (2.9)
When clinically indicated (3.2) (2.9)

*HEPA, high-efficiency particulate air.
*During the immediate posttransplant hospitalization only
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isolation gowns (45% and 45%) and those that use them do so when
there are clinical indications (54% and 54%, respectively); 2 centers
require providers to use gloves at all times. The majority do not rou-
tinely recommend respiratory masks when patients are out of hospi-
tal rooms (71%) or at hospital dismissal (81%). Dedicated small
medical equipment is used mostly with clinical indications (55%).

Heart transplantation centers

A majority of the 29 heart transplantation centers do not routinely
provide HEPA-filtered or positive-pressure rooms (66% for both)
(Table 2), whereas 10% use HEPA-filtered rooms during the immedi-
ate posttransplantation period, 10% in intensive care units, and 3%
when clinically indicated. Positive-pressure rooms are used at all
times in 1 center, during the immediate posttransplantation period in
14%, and when clinically indicated in 10%. A third of centers have
rooms with a closed-door policy. One center provides special room
cleaning (but not specified).

Standard hand hygiene is recommended by most (93%) centers.
One center requires the routine use of gloves, whereas almost half
(45%) require glove use only when clinically indicated. Almost half
(48%) recommend isolation gown use with clinical indications only.
The majority (62%) provide dedicated small medical equipment,
mostly when clinically indicated. The use of respiratory masks is vari-
able (Table 2).
Lung transplantation centers

Only a minority of 24 lung centers use HEPA-filtered rooms, either
immediately after transplantation (8%) or in intensive care units (8%)
(Table 2). A quarter provide positive-pressure rooms. A quarter have
closed-door policies. One center performs measures beyond standard
room cleaning.

Most centers recommend standard hand hygiene. Only 8%
recommend routine use of isolation gown and gloves, whereas
almost half (46%) use them only with clinical indications. Most
centers recommend respiratory masks when patients leave their
hospital rooms (58%), but the duration was variable from the
immediate posttransplantation period (17%) to all times (13%). A
third of centers recommend that patients wear respiratory
masks when they leave the hospital, for up to 6 months after
transplantation.

Miscellaneous IPAC policies

Among all centers, visitor age restriction varied from <5 years to
<15 years, when enforced, whereas 38% had no such policy. The
majority of centers do not allow plants or flowers (65%) or animals
(66%) in transplant rooms. Only some centers allowed visit from pets
or service animals. The majority (69%) allowed patients to use their
personal belongings (blankets, pillows) in hospital rooms.



Table 2
Infection prevention and control practices in cardiothoracic transplant centers

Heart transplant n = 29 (%) Lung transplant n = 24 (%)

Yes No Not known Yes No Not known

Use of HEPA-filtered rooms 24.1 65.5 10.3 16.7 70.8 12.5
Immediately posttransplantation (10.3) (8.3)
When clinically indicated (3.4) (0)
Others* (10.3) (8.3)

Use of positive-pressure rooms 27.6 65.5 6.9 25 66.6 8.3
All times (3.4) (4.2)
Immediately posttransplantation (13.8) (12.5)
When clinically indicated (10.3) (8.3)

Use of special room cleaning 13.7 86.2 0 16.7 83.3 0
Immediately posttransplantation (3.4) (4.2)
When clinically indicated (10.3) (12.5)

Doors closed at all times 31 65.5 3.4 29.2 66.6 4.2
All times (6.9) (4.2)
Immediately posttransplantation (13.8) (12.5)
When clinically indicated (10.3) (12.5)

Additional hand hygiene measures (beyond standard) 6.9 93.1 4.2 95.8
Use of isolation gown for routine care 58.6 41.4 58.3 41.7

Immediately posttransplantation (6.9) (8.3)
When clinically indicated (48.3) (45.8)
Other

2
(3.4) (4.2)

Use of gloves during routine care 55.1 44.8 54.2 45.8
All times* (3.4) (4.2)
Immediately posttransplantation (3.4) (0)
When clinically indicated (44.8) (37.5)
Other

y
(3.4) (4.2)

Use of designated medical equipment during routine care 62.1 37.9 58.3 41.7
All times (10.3) (4.2)
Immediately posttransplantation (6.9) (8.3)
When clinically indicated (44.8) (45.8)

Respiratory mask use when leaving hospital rooms 48.3 51.7 58.3 41.7
All times (3.4) (12.5)
Immediate transplant hospitalization (0) (16.6)
3 mo posttransplantation (13.8) (12.5)
6 mo posttransplantation (0) (4.2)
12 mo posttransplantation (0) (4.2)
When clinically indicated (3.4) (4.2)
Others

z
(3.4) (4.2)

Respiratory mask use required when outside of hospital 27.5 68.9 3.4 29.1 66.7 4.2
All times (0) (4.2)
Immediate transplant hospitalization (3.4) (0)
3 mo posttransplantation (3.4) (0)
6 mo posttransplantation (6.9) (8.3)
12 mo posttransplantation (3.4) (4.2)
When clinically indicated (3.4) (4.2)
Others

x
(6.9) (8.3)

*ICU, intensive care unit.
*During ICU stay, certain equipped area of hospital only.
yICU stay.
zDuring construction only.
xWhen in crowded places/med center, clinic waiting area.
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DISCUSSION

This survey provides a snapshot of the current state of IPAC practi-
ces among SOT centers. Although there was almost universal agree-
ment in the use of standard hand hygiene, there was wide variation
in most other IPAC practices.

Some of the highly variable IPAC practices deserve emphasis. For
example, lung transplantation centers more often recommend the
use of respiratory masks, likely in an effort to protect the lung allo-
graft from respiratory pathogens. However, the use of HEPA-filtered
or positive-pressure rooms, and having a closed-door policy, was
similar between lung and other SOT programs.

There was variation in methods of room cleaning. Although most
appear to use only standard methods for room cleaning, a few centers
provide measures beyond standard. We speculate that each center’s rate
of multidrug-resistant organisms, including C difficile, may have influ-
enced these differences in IPAC policies. Surprisingly, there were a
number of “not known” responses, suggesting that there may not even
be a specific IPAC policy or that SOT providers may not even be familiar
with their institutional policies.

Our brief report, which highlights the variability in IPAC practices
among SOT centers, calls for the conduct of multicenter collaboration
to study specific IPAC strategies after transplantation. Such studies
will need to consider seasonal variation and local and institutional
differences in rates of drug-resistant pathogens including, C difficile,
the cost and sustainability of implementation of IPAC strategies, and
the expected potential benefit.
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