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ABSTRACT

Background: Although a growing number of guidelines and clinical researches are available for immunosuppressive treatment of
post—transplantation, there is no clinical practice guideline for the care of kidney transplant recipients in Korea, Selection of a
researchable question is the most important step in conducting qualified guideline development. Thus, we aimed to formulate key
questions for Korean guideline to aid clinical decision—making for immunosuppressive treatment, Methods: Based on previous
published guidelines review, a first survey was constructed with 29 questions in the range of immunosuppressive treatments, The
experts were asked to rate the clinical importance of the question using a 5—point Likert scale, The questions reached 60% or more
from the first survey and additional new questions were included in the second survey, In analyzing the responses to items rated
on the 9—point scale, consensus agreement on each question was defined as 75% or more of experts rating 7 to 9. Results: In the
first survey, 50 experts were included, Among the 29 questions, 27 were derived to get 60% or more importance and 3 new
questions were additionally identified. Through the second survey, 9 questions were selected that experts reached consensus on
75% and over of the options, Finally, we developed key questions using PICO (patient, intervention, comparison, and outcome)
methodology, Conclusion: The experts reached a high level of consensus on many of key questions in the survey, Final key
questions provide direction for developing clinical practice guideline in the immunosuppressive treatment of transplantation,
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Table 1. Characteristics of participants

Survey 1 Survey 2
Participants Participants
(n=50) (n=11)

Gender

Male 24 (48.0%) 4 (36.4%)

Female 26 (52.0%) 7 (63.6%)
Health Professionals

Doctor 30 (60.0%) 4 (36.4%)

Nurse or coordinator 14 (28.0%) 4 (36.4%)

Pharmacist 5 (10.0%) 3 (27.3%)

No answer 1 (2.0%) 0
Clinical practice experience

<1 year 2 (4.0%) 0

> 1 year and < 5 years 19 (38.0%) 5 (45.5%)

> 5 years and < 10 years 14 (28.0%) 4 (36.4%)

> 10 years and < 15 years 6 (12.0%) 0

> 15 years and < 20 years 1 (2.0%) 0

> 20 years 7 (14.0%) 2 (18.2%)

No answer 1 (2.0%) 0
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Table 2. Results of the survey to select clinical questions of recommendations on immunosuppressive therapies

. Survey 1 Survey 2
Questions
Importance (%) Agreement (%)
Induction therapy
-1 Is it effective to use immunosuppressants before the kidney transplantation? 86.4 72.7
-2 Is biological agents effective for induction therapy? 78.8 36.4
-3 In patients at low or moderate immunological risk, is IL2-RA effective? 75.6 100
-4 In patients at high immunological risk, is lymphocyte depleting antibodies effective? 72.0 100

Maintenance therapy (initial)
Is combination treatment of immunosuppressants as maintenance therapy effective to

M- prevent the rejection after transplantation? 84.0 100
M-2 Which CNI is safe and effective for the first-ine maintenance therapy?2 80.0 100
M-3  Should CNI treatment be initiated before transplantation? 73.6 18.2
Med Who negds fo chgnge from immediate release formulated tacrolimus to slow release 88 36.4
formulation for maintenance therapy?
M5 Is it effective to c.honge from TAC to CSA or mTOR inhibitors, if the patients suffer intolerable 759 36.4
or adverse reactions to tacrolimus?
M-6 Which antimetabolites is the firstline as maintenance therapy? 79.6 36.4
M7 Is mycophenolates more effective and safe than azathioprine or mizoribine as an initial ) 100
maintenance therapy?
M-8 Does MMF provide equivalent efficacy and tolerability with MPS2 74.4 36.4
M-9 Is it safe to discontinue steroids early for patients with low immunological risk2 58.4 -
M-10  Is it safe to use mTOR inhibitors in early fransplantation period? 72.4 18.2
Maintenance therapy (long-term)
M-11 What is the most effective and safe regimen for long term maintenance therapy? 67.6 45.5
M-12  Is it effective and safe to continue CNI-based immunosuppressive therapy? 772 45.5
M-13  Is it safe to continue at low dose if steroids are not withdrawn? 73.2 72.7
M-14 ::ﬂ i:-n Lk:i Sr{r)]s;free;:i\j:;egf ggjsﬂ;od to measure blood levels of CNIs for monitoring 828 545
M-15  What is the most appropriate parameter to monitor the effects of CSA? 69.0 45.5
M-16  What is the most appropriate parameter to monitor the effects of TAC? 74.4 45.5
M-17  When is the best time for taking blood sample to monitor the levels of CNIs? 66.0 45.5
M-18  Should therapeutic levels of mycophenolates be monitored? 56.4 -
M-19  Should therapeutics levels of mTOR inhibitors be monitored? 71.2 27.3
Rejection therapy
R-1 Should biopsy-proven borderline change be tfreated? 72.0 100
R-2 What is the first-line therapy to treat acute rejection? 85.2 72.7
R-3 What is the most appropriate corticosteroids regimen to treat T-cell mediated acute rejection? - 100
R-4 Is it effective to continue steroids after acute rejection treatment? 74.0 36.4
RS Is it effecf.ive .To freat with .Iympho.cyfe depleting agents for refractory or relapsed acute 708 182
cellular rejection after corticosteroids treatment?
R-6 Which freatments is the most effective for antibody mediated acute rejection? 83.2 100
R-7 Which treatment is the most effective for acute rejection on antibody incompatible fransplantation? 71.6 63.6
R-8 Which is the most effective and safe antimetabolites after treating acute rejection? 64.4 18.2

Desensitization therapy

D1 Which treatment is the most effective as desensitization therapy for ABO incompatibility or HLA ) 100
sensitized kidney transplantation?

CNI, calcineurin inhibitors; CSA, cyclosporine; HLA, human leukocyte antigen; IL2-RA, interleukin-2 receptor antagonists; MMF, mycophenolate
mofetil; MPS, mycophenolate sodium; mTOR, mammalian target of rapamycin; TAC, tacrolimus



22 / Korean J Clin Pharm, Vol. 29, No. 1, 2019

Table 3. Key questions formulation using PICO format

Patient/Population Intervention/Comparison Healthcare Adaptable
Key Question - Outcomes . .
Age Gender Risk  Comparator 1 Comparator 2 Sefting  Guideline
Desensitization therapy
What is the most effective Not Not Not Plasmapheresis Placebo/ Acute rejection,  Inpatient BTS
desensitization therapy for ABO assigned assigned assigned and/or other single or  graft survival,
incompatibility or HLA sensitized immunoglobulin  combination  patient survival,
kidney transplant patients? and/or therapy infection (total)
rituximalb
Induction therapy
Is an IL2-RA effective as an Not Not Low or IL2-RAS Placebo/ Acute rejection,  Inpatient  KDIGO,
induction therapy for low- or assigned assigned medium no treatment graft survival, RA
medium immunologic risk patient survival,
kidney transplantation? infection (total)
Is lymphocyte-depleting Not Not High ATG IL2-RAs Acute rejection,  Inpatient  KDIGO,
antibodies, such as ATG, assigned assigned graft survival, RA
effective as induction therapy patient survival,
in high-risk patients? infection (total)
Maintenance therapy
Which CNI is the most safe and Not Not Not Tacrolimus Cyclosporine Rejection, In/ KDIGO,
effective for maintenance assigned assigned assigned graft survival,  outpatient RA
immunosuppression after patient survival,
kidney transplantation2 renal function,
infection (total),
malignancy
Which antimetabolite is the Not Not Not  Mycophenolate Azathioprine or Rejection, In/ KDIGO,
most safe and effective for  assigned assigned assigned mizoribine graft survival,  outpatient RA
maintenance patient survival,
immunosuppression after renal function,
kidney transplantation? infection (total),
malignancy
Is mTOR inhibitors effective to Not Not Not ~ mTOR inhibitors CNIs Rejection, In/ KDIGO,
use early after fransplantation assigned assigned assigned  (sirolimus or  (cyclosporine graft survival,  outpatient RA
than CNI2 evorolimus)  or tacrolimus)  patient survival,
renal function,
infection (total),
malignancy
Rejection therapy
Should biopsy proven Not Not Not Corticosteroids  Placebo/no Rejection, Inpatient  KDIGO,
borderline change be treated? assigned assigned assigned treatment graft survival, RA
patient survival,
renal function,
infection (total)
What is the optimal treatment Not Not Not Corticosteroids ATG Graft survival, Inpatient  KDIGO,
for T-cell mediated acute assigned assigned assigned patient survival, RA
rejection? renal function,
infection (total)
Which treatment is the most Not Not Not Plasma no treatment Graft survival, Inpatient  KDIGO,
effective and safe for antibody assigned assigned assigned exchange and/ and/or steroid  patient survival, RA

mediated acute rejection?

or pulse and/or
immunoglobulin other single or
and/or combination
bortezomib therapy
and/or
rituximab

renal function,
infection (total)

ATG, antithymocyte globulin; BTS, British Transplantation Society; CNI, calcineurin inhibitor; HLA, human leukocyte antigen; IL2-RA, interleukin-2

receptor antagonist; KDIGO, Kidney Disease: Improving Global Outcomes; mTOR, mammalian target of rapamycin; RA, Renal Association
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