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 Evidence-based algorithms and protocols  

 

 Comprehensive search strategy for every protocol including: 

o Pharmacotherapy and medicine textbook 

o Various transplantation journals 

o Latest clinical guidelines and articles regarding specific condition 

o Different transplant centers protocols (such as British Columbia) 

 

 In some cases, systematic review and meta-analysis, original researches and RCT were 

done 

Search strategy 



4 

Comprehensive Pharmacotherapy Protocols

Immunosuppressive 

therapy protocols

Induction phase

Maintenance phase

Pharmacotherapy of 

rejection 

CMR

AMR

Protocols of switching/initiation of  mTORI

TPE

Practical drug information

Acute

Chronic

Acute

Chronic



5 

Pre, peri and post KT 

infection prophylaxis and 

treatment protocols

SSI

UTI

PJP 

Candidiasis

CMV

TB

HBV

Sepsis

BK virus



6 

GI and metabolic 

complications  protocols

GI complications

CV complications  protocols
HTN

HLP

Hemato-onclology 

complications  protocols

PTLD

Anemia

Thrombocytopenia

Leukopenia

GIO

PTDM



7 

ADR management protocols

CNIs side effects 

MMF side effects 

mTORIs side effects 

GIO 

Cytopenia protocols

Peri-operative medication 

management protocols

CVD drugs

Other drugs

Other healthy life protocols

Vaccination

Pregnancy and lactation

OTC and herbal

Nutritional considerations



Immunosuppressive therapy 

protocol without ATG 
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Before Trx

 Administer MMF 1 gram or mycophenolate 

sodium 720 mg before Trx

 Methylprednisolone 500 mg or 7 mg/kg IV at 

clamp off

Day 1 post-

Trx

 Methylprednisolone 250 mg IV

 Initiate CNI (TAC 0.04 mg/kg BD is preferred 

agent) based on blood level per protocol

 Administer MMF full dose based on WBC and 

PLT count and type of CNI

Day 2 post-

Trx

 Methylprednisolone 100 mg IV

 Continue CNI

 Continue full dose MMF

Day 3 post-

Trx and 

thereafter

 Initiate prednisolone  1mg/kg (60 mg) PO daily 

then taper during 3 month to 5mg/day

 Continue CNI

 Continue full dose MMF



Immunosuppressive therapy 

protocol with ATG induction 
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Before Trx

 Administer MMF 1g or mycophenolate sodium 720 mg 

before Trx

 ATG 1mg/kg 1 hrs before Trx

 Methylprednisolone 500 mg or 7mg/kg IV at clamp off

Day 1 post-

Trx

 ATG 1mg/kg IV

 Methylprednisolone 250 mg IV

 Initiate CNI (TAC 0.04 mg/kg BD is preferred agent) 

based on blood level per protocol

 Do not administer MMF or give it at 500 mg BD based 

on WBC and PLT count

Day 2 post-

Trx

 ATG 1mg/kg IV

 Methylprednisolone 100 mg IV

 Continue CNI

 Do not administer MMF or give based on WBC and 

PLT count

Day 3 post-

Trx and 

thereafter

 Last dose of  ATG 1mg/kg IV if no DGF

 May continue ATG to 5-6 mg/kg cumulative if DGF

 Initiate prednisolone  1mg/kg (60 mg) PO daily then 

taper during 1 month to 5mg/day

 Continue CNI

 Initiate or continue full dose MMF



mTORI protocol  
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Late conversion 

(>6mo after Trx)

 Less preferred than other regimens for kidney 

function preservation

 Preferentially in patients with eGFR >40 ml/min 

and proteinuria <800 mg/24 hr

 Mainly in patient with PTLD/malignancy

Early conversion (3-

6 mo after Trx)

 Continue MMF and prednisolone per protocol

 Do not overlap between CNI and mTORI 

(change directly)

 Consider D/C MMF in patient with PTLD

 Initiate mTORI and decrease CNI dose by 50% 

simultaneously  

 de novo initiation 

 Initiate TAC, steroid and MMF per protocol 

 Adjust to level 4-8 ng/ml 

 Sirolimus 2 mg daily (without loading 

dose)

 Eveolimus 0.75-1.5 mg BD 

 Adjust to level 5-7 ng/ml 

 Continue MMF and prednisolone per protocol

 Do not overlap between CNI and mTORI 

(change directly)

 Check sirolimus level after 7-10 days and 

everolimus after 3-5 days 

If mTORI level within target range (6-8 ng/ml):

 Decrease CNI dose by 50% 

 D/C CNI next day

 Inititate mTORI in early days after Trx

 D/C MMF when mTORI was initiated.



CMR protocol 
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Severity of rejection based 

on Banff classification

Borderline rejection

 No need of specific 

anti-rejection therapy

 Intensify IS

 Change from CYC to TAC

 Adjust TAC to higher level

 Change AZA to MMF

 If not receiving GC, give 

prednisolone 5 mg/day

 If mixed CMR/AMR, on 

prednisolone 5mg/day, 

increase to 7.5-10 mg/day  

Banff 1A

 Give pulse GC 

for 3-5 days

 intensify IS

Decrease SCr to 

within 10% of 

baseline

Yes

Monitor patient closely and 

continue IS regimens based 

on protocol

Banff 1B if<1y after Trx and few 

or no chronic histologic lesions, 

Banff  II or III 

 Give pulse GC 

for 3-5 days

 intensify IS

 If no contraindication: 

rATG 1.5 mg/kg/d up to 

cumulative 5-10 mg/kg

No



AMR protocol 
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Acute AMR within 1 year 

of Trx

 Methylprednisolone 300-500 mg/ IV 

×3-5 days

 TPE daily or EOD up to 6 sessions or 

until the SCr reaches within 20-30% of 

the baseline. 

 Give IVIg 100 mg/kg after each 

session of TPE; cumulative doset 1-2 

gr/kg

Give single dose 375 mg/m2 

of rituximab for severe 

rejection or microvascular 

inflammation 

Refractory active AMR:

 Bortezomib 1.3 mg/m2 IV on 

day 1, 4, 8 and 11 for 2 cycles

Acute AMR after 1 year of 

Trx

 Methylprednisolone 300-500 

mg/ IV ×3-5 days

 Give IVIg 200 mg/kg every 2 

weeks for 3 doses

 Not routinely perform PE 

Chronic AMR

 Methylprednisolone 300-500 

mg/ IV ×3-5 days

 Give IVIg 500 mg/kg every 3 

weeks for 3 doses

 Not routinely perform PE 

Give single dose 375 mg/m2 

of rituximab if microvascular 

inflammation present.



TPE protocol  

13 

Step 1
Calculate volume 

exchange

Calculate volume 

of Alb 5% needed 

for replacement

Strategy 1:

 one plasma volume exchange = 35-40 CC/kg (IBW)

Strategy 2:

 one plasma volume exchange =[0.065Wt (kg)] (1-Hct)

Step 2

 1 vial Alb 20% + 150 cc NS = 200 ml Alb 5%

 For cost saving, volume of albumin 5% can be 

lowered as 20-40 % up to 200 ml

Replace the 

volume of 

exchange 1:1

If volume overload is present: decrease the 

replacement volume by 10-15%

If coagulopathy is present: administer 1-2 unit FFP 

Subtract FFP volume from total crystalloid volume

Step 3

If IVIg was needed, administer it immediately after 

each TPE session 

subtract IVIg volume from total crystalloid volume

Step 4
If target cumulative dose of IVIg was not achieved, 

administer remaining dose after last session of TPE

TPE 

complication

Hypocalcemia:

 Give 1 vial Ca gluconate10% 

and re-dose if TPE last >1 hrs

Hypokalemia:

 Monitor and correct it

Coagulopathy:

 Give 1-2 units FFP for INR>1.5

ACEI:

 Hold from 24-48 hrs before 

TPE

Drug removal:

 Be aware about potential of 

removing drugs by TPE

 Re-dose after TPE, if needed.



mTORI side effects protocol  
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Proteinuria

 Restricting dietary  salt and protein

 Using ARB, calcitriol, statin, pentoxifylline

 Decreasing dose or in severe cases, D/C it

HLP

DM

 Lifestyle modification (maintain normal BMI and exercise) 

 Limiting intake of saturated fat, 

 Limiting alcohol, 

 Increasing soluble fiber,

 Treating with statin and other agents, if needed,

 Decreasing dose or in severe cases, D/C it

 Reducing GC dose

 Lifestyle modification (maintain normal BMI and exercise) 

 Limiting intake of saturated fat, 

 Limiting alcohol, 

 Increasing soluble fiber,

 Treating with anti-DM agents

 Reducing GC, CNI, mTORI dose

Cytopenia 
 Reducing or D/C mTORI

 Treating with G-CSF or EPO based on indication

Wound 

healing 

disorders

 Avoiding spicy, acidic or very hot food, 

 Avoiding alcohol

 Treating with topical GC and local anesthetic, NSAIDs 

 Systemic use of GC, colchicine, pentoxifylline

  intralesional GC

 Decrease dose or in severe cases, D/C

 Decreasing dose or in severe cases, D/C mTORI 

and GCs

 Supportive therapy and wound care

Mouth 

ulceration

Pulmonary 

adverse 

effects

 Monitoring with CXR and PFT

 Decrease dose or D/C 

 Systemic GC

 AB if needed

Lower 

extremity 

edema

 Salt restriction

 Avoiding concomitant CCB

 Using diuretic

 Decreasing dose or D/C 



CNI side effects protocol 
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AKI

 Less frequent with TAC than CYC

 Dose reduction, if possible

 Avoiding nephrotoxic agents

HTN

 Lifestyle modification (maintain normal BMI 

and exercise) 

 Using CCB

 Treating with ACEI/ARB in proteinuria, CAD 

or DM 

HLP

 Lifestyle modification (maintain normal BMI 

and exercise) 

 Limiting saturated fat, 

 limiting/avoiding alcohol,

 Increasing soluble fiber,

 Treating with statin and other agents, if needed.

 Changing from CYC to TAC

 Reducing GC dose

Hypomagnesemia Mg supplementation 

Neurotoxicity

 Treating hypomagnesemia  if co-exist

 Treating hypocalcemia  if co-exist

 Changing IR to SR formulation TAC

 Larger doses at bedtime

 Changing from TAC to CYC or mTORI

Hyperuricemia

 Changing from CYC to TAC

 Treating with allopurinol

 Using losartan if ARB needed.

Gingival 

hyperplasia

 Oral hygiene

 Changing from CYC to TAC

Hirsutism, 

hypertrichosis 
 Changing from CYC to TAC



MMF side effects protocol  
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GI adverse 

effects

 Dose reduction

 Dividing to more frequent dosing

 Changing from MMF to mycophenolate sodium

Cytopenia 

 Dose reduction,  in severe cases, D/C it

 Reducing valganciclovir dose if used concurrently

 Treating with G-CSF or EPO based on indication

 Reducing mTORI dose if used concurrently



Thrombocytopenia 

management protocol 
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Medication-

induced 

thrombocytopenia 

During 

induction 

After 

induction 

phase

Grade 1-2

Grade 3

Grade 4

mTORI based IS regimens

mTORI ± CNI

Grade 1
Reduction dose or hold MMF 

during ATG induction

Grade 2

 50% reduction in ATG dose if PLT 50000-75000

 Do not decrease target ATG cumulative dose

 Hold or decrease MMF dose

Grade 3-4
 Hold ATG

 Hold or decrease MMF dose

25-50%  dose reduction or hold MMF

Hold mTORI in grade 2 and re-initiate 

with same dose in grade 1

mTORI + MMF Reduction dose of  one or both agents 

If no increase in PLT 

was seen after 7 days 

despite above strategies

 Use mini-dose of 

valganciclovir in eGFR>60

 Use valacyclovir for CMV 

prophylaxis 

Persistent thrombocytopenia:

 Within 6 mo after Trx: substitute 

TMP-SMX  with dapsone for PCP 

prophylaxis

 After 6 mo of Trx: D/C TMP-

SMX  

 50-75% reduction in MMF

 Increase doe of GC/CNI if 

high risk for rejection

mTORI based IS regimens: 

hold temporarily 

mTORI ± CNI Hold mTORI

mTORI + MMF Reducing the dose of  one or both agents 
 Use mini-dose of 

valganciclovir in eGFR>60

 Use valacyclovir for CMV 

prophylaxis

If no increase in PLT was seen 

after 7 days despite above 

strategies

 Within 6 mo after Trx: substitute 

TMP-SMX  with dapsone

 After 6 mo of Trx: D/C TMP-SMX  

 Hold MMF

 Increase doe of GC/CNI if 

high risk for rejection

 If increase in PLT was observed, re-

initiate MMF low-dose within 6 days

mTORI based IS regimens:

Hold mTORI in grade 2 and re-initiate 

with half dose when PLT increase to 

grade 1 level

CMV prophylaxis modification:

 Within 100 days of Trx: Use valacyclovir 

for prophylaxis instead of (val)ganciclovir

 After 100 days: D/C  (val)ganciclovir and 

use pre-emptive until PLT>25000

PJP prophylaxis management:

 Within 6 mo after Trx: substitute TMP-

SMX  with dapsone

 After 6 mo of Trx: D/C TMP-SMX  

High risk for bleeding due to procedure or 

PLT<10000:

 PLT Administration after exclusion of 

microangiopathy disorders 

TMA
Check PBS, LDH, haptoglobin, coombs, 

bilirubin, retic count and PLT

Exclude AMR 

Step by step:

 Change CYC to TAC

 Change TAC to mTORI

 D/C mTOR

Cosinder IVIg, RTX/DAC or 

TPE if progressive 

Other drugs

Heparin:

 D/C it if HIT was suspected or PLT<50000

Clopidogrel:

 D/C it and perform TPE if DITMA was present

Vancomycin and linezolid:

 D/C if duration of therapy has been  completed

 Treat with other agents based on culture and 

clinical parameter

Ranitidine:

 Change it to PPI, if needed.

Suspicious for 

viral infection

Check CMV and 

Parvovirus B19 

PCR

Positive
 Treat  CMV with induction dose of antiviral 

 Treat parvovirus B19 with IVIg

Suspicious for 

sepsis

Clinical and 

laboratory 

evaluation

Positive

 Treat with AB, fluid therapy and other individualized 

treatment

 Management of IS regimens based on related protocol

Negative Evaluate for other causes

Nutritional 

deficiency 
Evaluate for B12, folate deficiency and treat it, if needed. 

Immune 

thrombocytopenia 
Check related test such as anti-platelets Ab Cosinder IVIg, TPE and/or Romiplostim/Eltrombopag 



Leucopenia management 

protocol 
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Medication 

induced 

neutropenia

RTX

 Close monitoring up to 6 mo after 

administration

 Consider G-CSF in neutropenia grade 3 or 4 

During ATG 

induction

 Dose modification based on WBC and PLT

 Do not decrease target ATG cumulative dose

 Hold MMF during ATG induction

 50%  dose reduction if WBC 2000-3000 

 Hold if WBC <2000

After induction 

phase

Grade 1-2

 25-50% reduction 

in MMF

 Maintain CNI in 

therapeutic level

Upward increase in WBC:

 Continue MMF with low dose

 Decision for increase of MMF dose based 

on WBC

Persistent neutropenia:

 Use mini-dose of valganciclovir in 

eGFR>60

 Use valacyclovir for CMV prophylaxis

Persistent neutropenia:

 Within 6 mo after Trx: substitute 

TMP-SMX  with dapsone

 After 6 mo of Trx: D/C TMP-

SMX  

Grade 3

50-75% reduction in MMF

mTORI based IS regimens: hold 

temporarily 

 Re-initiate with the same dose 

when increase ANC to grade 1-2

 If neutropenic fever has been 

developed, re-initiate at half dose  
G-CSF until ANC >1000

 Use mini-dose of valganciclovir in 

eGFR>60

 Use valacyclovir for CMV prophylaxis

Persistent neutropenia after 2-3 days 

after above strategies:

 Within 6 mo after Trx: substitute 

TMP-SMX  with dapsone

 After 6 mo of Trx: D/C TMP-SMX  

Grade 4

Hold MMF:

 If increase in ANC was observed, 

re-initiate low-dose within 6 days

mTORI based IS regimens: hold 

temporarily 

 Re-initiate with half dose when 

ANC increased to grade 1-2

 If neutropenic fever has been 

developed, D/C it.
G-CSF until ANC >1000

CMV prophylaxis management:

 Within 100 days of Trx: Use valacyclovir 

for prophylaxis instead of (val)ganciclovir

 After 100 days: D/C  (val)ganciclovir and 

use pre-emptive until ANC>1000 

PJP prophylaxis management:

 Within 6 mo after Trx: substitute 

TMP-SMX  with dapsone

 After 6 mo of Trx: D/C TMP-SMX  

Increase prednisolone dose in paitent 

with high risk for rejection and 

receiving CNI at low dose

Use AB if neutropenic fever is present

Persistant 

neutropenia after all 

of above strategies

Change TAC to CYC

Suspicious for 

CMV

Check CMV 

PCR

Positive
Treat with induction dose of 

antiviral 

Negative

 Evaluate for other causes

 D/C other unnecessary culprit 

drugs such as PPI and allopurinol

Suspicious for 

sepsis

Clinical and 

laboratory 

evaluation

Positive

 Treat with AB, fluid therapy and 

other individualized treatment

 Management of IS regimens 

based on related protocol

Negative
 Evaluate for other causes

 D/C other unnecessary drugs 

Nutritional 

deficiency 

Evaluate for B12, folate. Cu 

and Zn deficiency and treat, 

if needed. 
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Early  after 

Trx

 Dilutional anemia 

 Hemolysis due to mismatch group P.C transfusion

 Pre-existing anemia due to IDA, B12 deficiency or ACD

 Blood loss due to surgical procedure 

Late after Trx

Check CMV and 

Parvovirus B19 PCR

Positive:

 Treat  CMV with induction dose 

of antiviral 

 Treat parvovirus B19 with IVIg

Decreased EPO level 

due to graft 

dysfunction

Treat with EPO if Hb<10 after 

correcting IDA

PTLD BMA/B and treat it if present.

Hemolytic anemia
Check PBS, LDH, haptoglobin, 

coombs, bilirubin and  retic count

Etiology:

 Medication: ATG, Alemtuzumab, RTX

 Passenger lymphocyte syndrome 

 Autoimmune: treat with RTX/eculizumab

Be aware about Hb 

cutoff for P.C

Medication-induced 

anemia

Hypochromic anemia:

 Decrease MMF dose

Microcytic anemia:

 Decrease mTORI dose

Megaloblastic anemia:

 AZA dose reduction, if receiving it

 Administer folic/folinic acid if 

receiving TMP-SMX

On anti-CMV prophylaxis:

 Change to high dose Valacyclovir 

in Hb<8

ACEi/ARB:

 D/C them, if possible.

TMA
Check PBS, LDH, haptoglobin, 

coombs, bilirubin and retic count 

R/O AMR 
Step by step:

 Change CYC to TAC

 Change TAC to mTORI

 D/C mTOR
Consider dialysis, IVIg or 

TPE if progressive 

CNI/mTORI induced 

TMA

Methemoglobinemia;

 Change dapsone   ( if receiving   ) to 

TMP-SMX 

Anemia management 

protocol 
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PTLD management protocol 

Reduction of IS 

intensity

Strategy 1

Strategy 2

 Decrease CNI dose by  50%+ D/C of antimetabolite agent (esp. 

AZA)

 Restaging of lymphoma after  4-2 weeks

 Initiation of mTORI regimen based of protocol ,if needed.

 D/C CNI or decrease it to the lowest possible dose, then

 Decrease antimetabolite to lowest effective dose

 If CNI was withdrawn, evaluate for mTORI switching 

based of proteinuria and kidney function.

Other 

considerations

 D/C CNI is suggested if KS is present

 D/C of all IS except GCs in critically ill patients with malignancy

 If CD20 positive PTLD, especially if associated with EBV, 

consider adding rituximab

 Consider surgery, radiotherapy and/or chemotherapy based on the 

type of malignancy.

OR
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GIO protocol 

Optimize Ca 800-1000 mg plus 

vitamin D 600-80 IU per day and 

lifestyle modification

Low risk for GIO

No additional pharmacologic 

intervention is needed

Clinical assessment of fracture 

risk annually

Check BMD every 2-3 years 

based on risk factors

FRAX (GCs adjusted) for 

major Fx < 10% and Hip 

Fx <1%

Age   40

The only risk factor is 

using GC

Age < 40

Moderate to high risk 

for GIO

 History of OP or

 Z-score< -3 plus prednisolone > 

7.5 mg/day or

 >10% decline in BMD plus 

prednisolone > 7.5 mg/day or 

 Very high dose GC 

Age < 40

 History of OP or

 Hip or Spine T-score <-2.5 in 

men >50 or post-menopausal 

women or

 FRAX (GCs adjusted) for major 

Fx > 10% and Hip Fx > 1% or 

 Very high dose GC 

Age   40

 Use of  oral bisphosphonate as first 

choice 

Other alternative agents include

 IV Bisphosphonate

 Teriparatide

 Denosumab

 Raloxifene in post-menopausal women

Choose based on severity of osteoprosis 

and other clinical criteria 

eGFR> 30 ml/min and no 

adynamic bone disease 

eGFR< 30 ml/min and no 

adynamic bone disease 

and high risk for fracture 

(especially if prior 

osteoporosis  is present)

Half dose oral 

bisphosphonate for up to 3 

years or 

Denosumab for 2 years 

(with electrolyte 

monitoring)

 full dose oral 

bisphosphonate for up to 5 

years
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HTN and HLP protocols 

Goal of treatment

 In acute phase of Trx especially in first days to 

weeks: < 160/90 mmHg

 After first month: <130/80 mmHg

Pharmacotherapy 

consideration

 Dihydropyridine  CCB is considered first line, 

especially if CNI-induced HTN is suspected.

 Preferentially, do not administer diuretic, ACEi/

ARB in first 3-5 month of KT for treatment of 

HTN

 ACEi/ARB can be used in first month for other 

strong indication such as HF, post-MI, 

proteinuria

 Use other agents such as BB or direct vasodilator 

in resistant HTN

Screening Check complete lipid panel at baseline

Pharmacotherapy 

consideration

 Initiate statin in all KTR recipients  30 y/o if no 

contraindication is present

 Administer atorvastatin 10 mg/day in combination 

with CNI

 Increase dose of Atorvastatin to 20 mg/day in 

combination with cyclosporine or 40 mg in 

combination with tacrolimus with clinical and 

laboratory monitoring of toxicity, if needed.

 If rosuvastatin was chosen, administer at dose of 5 

mg/day

 Administer other drugs based on lipid profile, CVD 

risk factors and kidney function

Follow-up

 Follow-up testing only if:

 History of clinical ASCVD

 LDL >190 mg/dl

 Use of statin as secondary prophylaxis

 DM patient with age > 40y/o and ASCVD risk 

>7.5%
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Screening Asymptomatic bacteriuria 

Treat only:

 In first two months of 

Trx

 If causeless elevation 

of SCr is present 

simultaneously 

Only within first 

month of Trx.

Uncomplicated cystitis

 Remove urinary catheter 

if possible,

 Treat with AB such as 

cefixime, co-amoxiclav, 

ciprofloxacin

 Treat for 5-10 days

Mild to moderate  

pyelonephritis

 Treat with AB such 

as ceftriaxone, 

ampi-sul, 

ciprofloxacin

 Treat for 7-14 days 

based on U/C and 

clinical response

Severe  pyelonephritis

 Treat with antipseudomonal 

beta-lactam such as 

cefepime, pip-taz, 

cabapenems

 Treat for 14-21 days based 

on U/C and clinical 

response

Recurrent UTI

 vaginal estrogen in post-

menopausal women

 If  severe and recurrent: use 

low dose AB such as 

nitrofurantoin, 

ciprofloxacin or cephalexin

 Remove urinary catheter as 

soon as possible

UTI protocol 
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Prophylaxis Treatment 

 3 times/week in eGFR<30

 If Hypersensitivity reaction 

developed, pharmacotherapy 

consultation for 

desensitization

 If leukopenia developed, 

substitute it with dapsone 

100 mg/day

 TMP-SMX  5mg/kg Q 

6-8hrs for 21 days

 In severe cases, start 

with IV and change to 

PO after stabilization

If eGFR 10-30 ml/

min: q12hrs

If eGFR<10: q24hrs

 TMP-SMX 400/80 

mg/d for 6-12 mo 

after Trx

 TMP-SMX for 3mo 

after receiving 

antirejection therapy

If  hypoxia is 

present, add oral GC

Oral prednisolone:

40 mg BD ×5days 

40 mg daily×5days 

then 

20 mg daily×5days 

PJP protocol 
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CMV treatment 

D+ / R- serology and/or 

ATG induction candidate

Valganciclovir 

R+ serology and no ATG 

induction 

ATG administer for rejection 

in any time Post-Trx

Valganciclovir 

administration for 1-3 mo

 Administer prophylaxis 

for 3-6 mo

 If ATG was administered, 

6 mo of prophylaxis is 

recommended

Check CMV PCR  or PP65 

weekly until month 3

If CMV detected, 

initiate antiviral with 

induction dose

Universal prophylaxis Pre-emtive approach

or

Initial therapy based on 

clinical characteristic

 Life threatening infection

 Tissue invasive infection 

 High viral load

 Moderate to severe infection

 Unreliable GI absorption

 No decline of viral load after oral therapy

Check viral load PCR of PP65 weekly

 Increase in viral load during 

therapy or 

 No-resolution or lack of 

improvement in the clinical 

symptoms after two weeks

 Mild  disease with reliable 

GI absorption 

 No indication for IV therapy

Antiviral treatment of CMV disease should be 

continued until:

 Resolution of clinical symptoms, AND

 Virologic clearance below a threshold 

negative value or two  consecutive 

undetectable PCR were achieved AND

  minimum two weeks of antiviral 

treatment 

 Do not administer secondary 

prophylaxis routinely 

 If prescribed: for total 

duration of 1-3mo

Adjuvant therapy:

 Reduction or D/C of antimetabolites if no 

prior history of rejection or no clinical 

response to therapy or leukopenia was 

present

 IVIg in severe infection, 

hypogammaglobinemia or drug resistance

Persistent infection:

 Drug resistance is suspected

 D/C antimetaolites

 Genotype testing for drug 

resistance

 IVIg

 Consider changing of IS regimens 

to mTORI based IS

Non-severe infection: 

double dose of Ganciclovir

Severe infection: 

administer foscarnet

 Initial therapy induction 

with valganciclovir

 Initial induction with ganciclovir

 Change to valganciclovir after 

clinical stabilization

CMV prophylaxis  
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BK Virus treatment 

protocol 

Screening for BK  virus after KT:

 Monthly until month 9 then every 3 

month until 2 years 

 If graft dysfunction present or biopsy 

performed based on clinical situation

BK DNAemia detected ?NO

Graft dysfunction 

or suspicious for 

rejection?

Yes

Step by step every 2-4 weeks:

1) decrease CNI dose by 25-50%

2) reduce antimetabolite by 50% .

3) then D/C antimetabolites as 

needed

Reduction of 

IS intensity

Biopsy YesRejection 

BKVAN

Antirejection 

therapy

NO

Strategy 1 Strategy 2

Step by step every 2-4 weeks:

1) reduce antimetabolite by 

50% 

2) decrease CNI dose by 25-

50%

3) then D/C antimetabolites as 

needed

 Monitor SCr weekly and BKV 

load every 2 weeks after every 

treatment step

 Goal is decline >1 log copy/ml 

in < 4 weeks

If persistent BKV DNAemia, consider:

 IVIg

 MMF switching to mTORI or leflunomide 

 Switching TAC to Cyc
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HBV in donor protocol 

Check anti-HBc and HBsAg

HBsAg positive
HBsAg negative and 

Anti-HBc positive

 Preferentially do not 

perform KT from this 

donor

 If Trx was done, 

check HBV DNA

HBV DNA was 

not detected

 Trx could be done

 Administer antiviral 

agent

 Check HBV panel of 

recipient and if HBs 

Ab<100, administer 

HBIg, too.

HBV DNA detected 

Transplantation is 

contraindicated

HBV DNA was not 

detected

Administer antiviral 

if recipient is HBs 

Ab negative

Check Anti-HBc, HBsAg and 

Anti-HBs

HBsAg positive HBsAg  and anti-HBs negative 

and Anti-HBc positive

 Administer antiviral agents

 Check HBeAg, HBV DNA 

and LFT at baseline and then 

periodically

HBV DNA detected or 

Administration of B/T 

cell depleting agents

Administer antiviral 

HBV DNA was 

not detected

Perform vaccination

Check HBV DNA

If patient had an 

indication for antiviral 

drugs but was not 

received it

Check HBsAg and 

HBV DNA and LFT 

periodically and 

administer antiviral if 

abnormality was seen

HBV in recipient protocol 
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TB protocol 

Screening before 

Trx

 Check PPD, IGRA, CXR and if needed, Chest CT 

before Trx in recipient and living donor

 If PPD or IGRA is positive; exclude active TB

 If initial PPD was negative, repeat it 2 weeks later

 Do not Trx if active TB in donor diagnosed.

Active TB in 

recipient

 Standard regimens based on site of involvement and 

other clinical factor  

 Complete treatment duration before Trx

 Be aware about renal dose adjustment (PZA and EMB)  

and drug interactions especially between RIF and CNI

 Use of adjuvant GC in TB meningitis

 Be aware about potential  hepatotoxicity   

Latent  TB in 

recipient

 Begin treatment before  Trx  

 Preferred regimen: INH + B6 for 9 mo 

 If RIF was used, complete 3-4 mo duration of 

treatment before Trx

 Alternative regimens include INH+RIF for  3-4 mo or 

FQ + EMB 
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Anti-TB 

hepatotoxicity 

protocol 

Presence of abnormality in liver 

enzymes, ALP or bilirubin tests 

with R/O other causes

 Total Bilirubin < 3mg/dl 

and

 Asymptomatic elevated 

liver enzymes but < 5×ULN  

Presence of on of the following:

 Total bilirubin >3 mg/dl

 Liver enzye >5×ULN (×3 

ULN in symptomatic 

patient)

 Continue medication

 Repeat tests and observe 

patient 3 days later 

Check liver test weekly unitl 

bilirubin <2 mg/dl and liver 

enzyme <2 ULN

D/C all anti-TB 

medication

 Initiate INH, PZA and 

EMB first with full dose

 Monitor clinically and 

laboratory  

 Initiate RIF if bilirubin <2 

mg/dl

 If biliruin remain >2 mg/dl 

persistantly, use FQ unitl 

bilirubin <2 mg/dl

Normal liver 

enzymes but 

bilirubin >2 mg/dl

Abnormal 

finding in liver 

enzymes

If underling TB infection is 

severe or need anti-TB 

regimens based on clinical 

situation

Use non-hepatotoxic 

regeimens such as FQ + 

AG+ EMB

 Initiate RIF and EMB First

 If no elevation of enzyme 

was seen after 1-2 weeks, 

initiate INH

 If PZA could be withdrawn 

based on clinical situation, 

omit it and increase 

maintenance phase to 7 

month.

Hepatocellular Cholesteric 
Re-initiation  of 

anti-TB
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Sepsis in KT 

recipients protocol 

Evaluate the risk of graft rejection and 

severity of infecion

Low risk for rejection 

or severe sepsis

 Administer CNI preferentially 

PO 

 Replace cyclosporin PO by IV 

with 3:1 ratio

 Replace tacrolimus PO by SL  

(2:1)

 Monitor drug level closely

 Pay attention to drug 

interactions 

High risk for rejection and 

mild infection

 Dose reduction or D/C of 

antimetabolite and 

mTORI agents

 Replace oral GC by 

Hydrocortisone IV

 Maintain CNI if possible

Routine care of septic 

patient

 Vasopressor and fluid therapy 

according to clinical parameter 

 Antibiotic therapy  

 Source control

 Diagnostic evaluation

 Management of sepsis-

associated complications

Keep IS drugs if 

possible
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Pneumococcal vaccination protocol 

Has the patient previously received 

pneumococcal vaccine?

No or unknown

Administer one dose 

prevnar-13 

Yes; prevnar 

only

Administer one dose 

pneumovax-23   8 weeks 

after prevnar

Yes; pneumovax 

only

Administer second dose of 

pneumovax after 5 years 

of first dose

Administer only one dose 

prevnar 13   1 year after 

preumovax

Yes; both prevnar and 

pneumovax

How many doses of 

pneumovax was 

administered during 

adulthood?

  2 doses1 dose

Age of patient when 

received last dose 

of pneumovax

  65 y/o

Administer one another dose of 

pneumovax when turning 65 y/o

< 65 y/o

Administer  pneumovax 

every 10 years 

Administer second dose of 

pneumovax after 5 years of first 

pneumovax and 8 weeks of 

prevenar
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Anticoagulants

DOACs

D/C before Trx

At least, 96 hrs before 

surgery for dabigatran

At lest 48 hrs for Anti-Xa 

inhibitors

Emergency situations
 4-PCC 50 U/kg

 Dialysis for dabigatran

Warfain

Emergency situation 

and INR>1.5

Surgery within next 6 hrs

Administer Vitamin K 2.5-5 

mg IV plus

4-PCC 1000-1500 U Or 

FFP 2-4 unit  

Surgery> next 6 hrs

Administer Vitamin K 2.5-5 

mg IV/PO 

Administer PCC or FFP if 

pre-surgery INR was >1.5  

Living donor:

D/C 5 days before Trx

High risk For TE

 Bridge pre and post 

surgery if no ICH in 

previous 3 mo

 Bridge only post 

surgery if ICH in 

previous 3 mo

Moderate risk For TE

 High risk for bleeding: 

No bridge

 Bridge only for low risk 

for bleeding and history 

of TIA, Stroke or 

emboli

Antiplatelets

Aspirin

 Primary prophylaxis :Hold 

7-5  days before surgery

 Secondary prophylaxis :Postpone 

surgery for 1 mo after BMS and 12-6  mo 

after DES implantation (at least 6 mo)

P2Y12 inhibitors

Perform Trx preferentially 

after completion of DAPT 

duration (at least 3-6 mo after 

ACS or stenting)  

D/C clopidogrel at least 5 days, 

ticagrelor 3 days and prasugrel 7 

days before surgery

Evaluate for need of bridge 

therapy with IV antiplatelet 

in first 6 mo 

Antihypertensive

Beta-Blocker

 Do not D/C in patient on 

chronic BB

 Do not initiate within 7 days 

before Trx in BB naïve patient 

Diuretic

 Hold at day of Trx

 Administer according to patient 

electrolyte, volume status and 

diuresis

ACEI/ARB

 Hold 12-24 hrs before Trx

 Initiate after Trx only in HF and 

ACS patients after stabilization 

of SCr, hemodynamic and 

electrolytes

CCB Do not D/C

Other agent

Statin Do not D/C

Non-statin 

agents
Hold 1 day before srugery

Digoxin
Do not D/C routinely. Administer 

based on Dig level.

Perioperative medication management protocols; CV drugs 



33 

Perioperative medication management protocols; non-CV drugs 

Antidiabetes

Insulin

 Monitor BS and electrolytes frequently in day of Trx

 Treat hypoglycemia as needed

 Hold short and rapid act insulin at the day of surgery

 Reduce dose of intermediate and long act insulin at night 

and morning before surgery by 25-50 %

 Using premixed insulin: switch it to basal (NPH or 

glargine) with 50% dose equivalent

 Insulin infusion  + dextrose during surgery based on pre-

surgery BS with  BS goal of 140-180

Metformin
Contraindicated in ESRD. 

D/C 48 hrs before surgery

SU
Not recommended in ESRD, 

D/C form 1-2 days before Trx

Repaglinide, Acarbose, 

DPP-4 inhibitor, GLP-

1 Agonist, 

Hold form the night before or 

morning of Trx day

SGLT-2

Contraindicated in ESRD. D/C at least 

24 and preferentially 3-5 days before 

surgery

Thyroid 

medication
Do not hold

If hypothyroid patients remain NPO for 

medication for more than 7 days

administer levothyroxine supp prepared 

extemporaneously with 

pharmacphterapy consulation. 

If hyperthyroid patients was NPO for 

medication

administer thioamides supp or enema 

prepared extemporaneously with 

pharmacphterapy consulation. 

Others

Rheumatolog

ic medication

Biologic DMARDs 
Perform surgery before next scheduled 

dose (trough level)

Do not hold if no contraindication 

present

Conventional 

DMARDs 
Be aware about renal dose adjustment

Gout

 Hold colchicine at morning of 

surgery

 Continue allopurinol based and UA 

level

NSAIDs

 Not recommended in ESRD

 Hold Ibuprofen at least 24 hrs before surgery

 Hold other NSAID at leas3 days before surgery

Neuropsychiatry

SSRI, Antipsychotics, 

BZDs

 Do not D/C routinly

 If needed, taper SSRI at least several weeks 

before surgery

Li

 Hold Li a few days before surgery

 Can be resumed once the patient has 

adequate oral intake and clinical stability

TCAs
If underlying CVD present: taper  during 1-2 

weeks before Trx

Stimulants Hold at the morning of surgery

Anti-parkinson and anti-

seizure 

Do not hold

If can not take medication PO, substitute with 

IV form or alternative agent

Miscellaneous 

Vitamin E, garlic, Ginkgo, Ginseng, St. John's 

wort and omega-3: Hold at least 7 days before 

surgery
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Video.mp4
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