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Risk factors for infection in SOT

• Epidemiologic exposures

• Patient’s net state of immunesuppression

• Time from transplantation

• Type of transplantation

• Immune response is blunted, anatomy is altered, so signs and 
symptoms are subtle and atypical



Epidemiologic exposures
• Community acquired pathogens

– Respiratory viruses (flu, paraflu, rsv, adeno)

– Bacteria (strep, staph, mycoplasma, listeria, salmonella

– Endemic fungi (histoplasma, cryptococcus, aspergillus,        
cryptosporidia)

• Reactivation of infection in patient (Were they known carriers?       
Were they immunized?)

– HSV, CMV, VZV, HBV, HCV, HPV

– TB, fungi, parasites

• Nosocomial infection (Ask about recent hospitalizations, previous
antibiotic therapy)

– MRSA, VRE, C diff

– Legionella, pseudomonas, candida





Infections in SOT

• Fever and physical signs of infection are diminished; infection may be 
signaled by more subtle laboratory (e.g. liver function tests) or radiographic
abnormalities. Antimetabolites (azathioprine and mycophenolate mofetil) 
are associated with lower leukocyte counts and lower maximum 
temperatures. 

• Up to 40% of infections cause no fever, notably in fungal infections, and up 
to 22% of fevers are noninfectious in origin. 

• Every effort must be made to establish specific microbiologic diagnoses to 
optimize the therapy for infection while minimizing antimicrobial resistance
and associated toxicities. 

• Reduction in immunosuppression may be a useful component of 
antimicrobial therapy but risks graft rejection.

Recurrence of infection, chronic infections, mixed infections



Infections in Solid Organ Recipient 

Required:

• prompt diagnosis

• intensive treatment

• prophylaxis
– Pharmacoteraphy

– IVIG

– Vaccination

Common problems 

- Microorganisms refractory to the first line treatment anti-infectious medications 

- Side effects and interactions with IS



Lab tests that can be useful

• Pancultures (mouth, urine, stool, blood, sputum, access, 
wound, fluid drainage).

• Antigen-based tests are more useful than serologic tests 
(ELISA or PCR)

• Medication levels (e.g. cyclosporin, tacrolimus)

• Test organ function (liver, renal, pulmonary, echo, EKG, chest 
x-ray..) 

• Remember, signs and symptoms are limited.



Spectrum of pathogens



Opportunistic Infections

• Opportunistic Infections (OIs) are defined as infections occuring
due to bacteria, fungi, viruses, or parasites that normally do not 
cause a disease, but become pathogenic when the body's defense 
system is impaired. 

• Many of these pathogens do not cause disease in a healthy host 
that has a non-compromised immune system, and can, in some 
cases, act as commensals until the balance of the immune system 
is disrupted. Opportunistic infections can also be attributed to 
pathogens that cause mild illness in healthy individuals but lead 
to more serious illness when given the opportunity to take 
advantage of an immunocompromised host.



Opportunistic infections

Viral Parasites
• Herpes simplex virus (HSV) Toxoplasma gondii
• Varicella zoster virus (VZV)
• Cytomegalovirus (CMV) Fungal
• Epstein–Barr virus (EBV) Candida 
• Human papilloma virus (HPV) Cryptococcus
• Human herpes virus-8 (HHV-8) Pneumocysti jiroveci
• JC polyomavirus Aspergillus
• BK polyomavirus

Bacterial
• Clostridium difficile

• Nocardia

• Listeria

• Tubeculosis



Donor derived
infections





Phase I: 1 month posttransplantation

• During the first month after transplantation, infections result from

surgical complications, donor-derived infections, preexisting

recipient infections, and nosocomial infections including aspiration or C. 
difficile colitis.

• Early infections often reflect technical issues (bleeding, strictures, leaks,

graft injury) or hospital environmental exposures (e.g. Aspergillus pneumonia 
with hospital construction).

• Drainage of fluid collections and early removal of lines and drains, limiting 
antimicrobial agents, and meticulous wound care are essential.

• Early opportunistic infections are uncommon as sustained administration 
of immunosuppressive agents is generally required to allow organisms of 
low native virulence to cause invasive disease. 

• Majority of infections are of bacterial origin



Phase II: 1 to 6–12 months posttransplant

• Viral infections including CMV, HSV, herpes zoster (VZV), EBV, 
HHV 6 or 7, BK polyomavirus, relapsed hepatitis (HBV, HCV), 
and the community-acquired respiratory viruses (adenovirus, 
influenza, parainfluenza, respiratory syncytial virus RSV, and 
metapneumovirus)

• Opportunistic infections due to Pneumocystis jiroveci, L. 
monocytogenes, T. gondii, Nocardia species, Aspergillus 
species, endemic fungi.



Phase III: more than 6–12 months posttransplant

• Later posttransplant, recipients with satisfactory allograft function

will tolerate reduced maintenance immunosuppression with lowered 
risk of infection.

• Healthy recipients suffer community-based epidemiological
exposures including “viruses,” foodborne gastroenteritis, or molds 
from work or gardening.

• Some recipients will develop relapsing viral infection. In the past, 
and in regions without access to antiviral therapies, this was driven 
by CMV, HBV,HCV, and HIV.

• At present, major challenges include late CMV (occasionally with 
antiviral resistance), EBV (as PTLD), BK polyomavirus infection, and 
HPV papillomavirus (anogenital cancers and warts).
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Results. Among 3541 SOT recipients, 2761 (1612 kidney, 577 liver, 286 lung, 213 heart, and 73 
kidney-pancreas) had ≥12 months of follow-up; 1520 patients (55%) suffered 3520 infections 
during the first year posttransplantation. 
Burden and timelines of clinically relevant infections differed between transplantations. 
Bacteria were responsible for 2202 infections (63%) prevailing throughout the year, with a 
predominance of Enterobacteriaceae (54%) as urinary pathogens in heart, lung, and kidney 
transplant recipients, and as digestive tract pathogens in liver transplant recipients. 
Enterococcus spp (20%) occurred as urinary tract pathogens in kidney transplant recipients 
and as digestive tract pathogens in liver transplant recipients, and Pseudomonas aeruginosa 
(9%) in lung transplant recipients. Among 1039 viral infections, herpesviruses predominated 
(51%) in kidney, liver, and heart transplant recipients. Among 263 fungal infections, Candida 
spp (60%) prevailed as digestive tract pathogens in liver transplant recipients. Opportunistic
pathogens, including Aspergillus fumigatus (1.4%) and cytomegalovirus (6%), were rare, 
scattering over 12 months across all SOT recipients.
Conclusions. In the current era of immunosuppression and prophylaxis, SOT recipients 
experience a high burden of infections throughout the first year posttransplantation, with 
rare opportunistic pathogens and a predominance of bacteria.



Viral infections in SOT

• Herpes: HSV 1, 2, VZV, CMV, EBV, HHV 6, HHV 7, HHV 8 

• Hepatitis B, C

• Enteroviruses: Coxaci, Adenoviruses, Rotaviruses

• Respiratory: influenza, parainfluenza, RSV

• Retroviruses: HIV, HTLV 1, HTLV 2

• Papovaviruses: Human Papilloma Virus HPV, Polyoma JC, BK

• Parvovirus B 19

• SARS viruses: Sars-CoV-2



Direct and indirect effects of viral infections

Each virus produces a set of clinical syndromes or “direct effects”

(e.g. fever, pneumonitis, hepatitis, leukopenia) as well as

a variety of “indirect” or cellular effects including

• local or systemic immunosuppression predisposing to subsequent

opportunistic infections; 

• stimulation of innate immune responses that may augment 
alloreactivity; 

• cellular proliferation including malignancies (posttransplant

lymphoproliferative disorder [PTLD], anogenital cancers)

and organ-specific injuries including accelerated

atherogenesis (hearts) or chronic lung allograft dysfunction

(CLAD) with bronchiolitis obliterans syndrome (lungs)
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Cytomegalovirus

Primary infection in childhood, 80% adults CMV-seropositive

CMV infection after Tx -CMV replication (60-90% recipients)

• Primary infection (D+/R-) 

• Secondary

• reactivation (D-/R+, D+/R+)

• reinfection (D+/R+)

• CMV infection: evidence of CMV replication regardless of symptoms 
(differs from latent CMV); defined as virus isolation or detection of 
viral proteins (antigens) or nucleic acid in any body fluid or tissue 
specimen

• CMV disease: evidence of CMV infection with attributable symptoms. 
CMV disease can be further categorized as a viral syndrome (ie, fever, 
malaise, leukopenia, and/or thrombocytopenia), or as tissue invasive 
(“end organ”) disease.



CMV syndrome
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CMV disease, organ involvment
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Direct and indirect CMV effects



Diagnosis

• CMV QNAT is the laboratory method of choice for rapid diagnosis of CMV 
infection in blood after SOT. CMV QNAT is the preferred laboratory method 
for CMV surveillance to guide preemptive therapy.

• pp65 antigenemia is an alternative laboratory method for surveillance and 
diagnosis of CMV infection after SOT.

• CMV QNAT assays should be calibrated using the WHO International 
Reference Standard.

• Pretransplant donor and recipient serology should be performed

• CMV‐IgM and ‐IgG serology should not be used for the diagnosis

of CMV disease after SOT.

• Immunologic monitoring after SOT may be used to stratify the risk of CMV 
disease. Measures of global (nonspecific) and CMV‐specific CD8+ and/ or 
CD4+ T cells may be used to stratify the risk of CMV disease after SOT.



Anti-CMV drugs
• Ganciclovir, Valganciclovir, Foscarnet, and

Cidofovir:

These drugs primarily target the viral DNA

polymerase,  interfering with the virus's ability

to  replicate.

• Maribavir:

Inhibits the UL97 kinase, a viral protein involved

in DNA  replication and viral capsid nuclear

egress.
• Letermovir:

Inhibits viral terminase, a protein  involved in

viral DNA  replication and packaging.



• CMV disease should be treated with intravenous ganciclovir (5 mg/kg every 12 hours) or 
oral valganciclovir (900 mg twice daily), adjusted based on renal function.

• Intravenous ganciclovir is the recommended initial treatment for severe or life‐threatening 
CMV disease, those with very high viral load, and those with questionable gastrointestinal
absorption.

• Antiviral treatment of CMV disease should be continued until the following criteria are 
met:

– Resolution of clinical symptoms, AND

– Virologic clearance below a threshold negative value based on laboratory monitoring 
with CMV QNAT or pp65 antigenemia once a week, AND

– Minimum 2 weeks of antiviral treatment

• The addition of IVIg or CMV‐Ig to antiviral treatment of CMV disease may be considered 
for patients with life‐threatening disease, CMV pneumonitis and possibly other severe 
forms of disease, drug‐resistant virus, and those with hypogammaglobulinemia

Treatment of CMV disease



Universal 
prophylaxis

Preemptive 
therapy

Hybrid 

approach

Prevention of  CMV



Stratification in respect of the serostatus



Duration of prophylaxis depneds on transplanted organ and D/R serostatus

Gancyclovir is effective against HSV, VZV, EBV , HHV 6, HHV7 



• Occurs 1 - 3 months following transplant.

• Primary infection more severe than recurrent infection.

• Kerato-conjunctivitis, orofacial HSV.

• More severe forms of HSV disease include disseminated mucocutaneous

or visceral disease, esophagitis, hepatitis, and pneumonitis. Fever, leukopenia, and hepatitis 
are the common presenting signs of disseminated disease. 

Treatment and prevention: acyclovir

• For limited mucocutaneous lesions, oral therapy can be used and

therapy should be continued for a minimum of 5‐7 days or until

complete healing of the lesions depending on the clinical circumstances.

• For severe, disseminated, visceral or CNS involvement, doses of up to 10 mg/kg every 8 
hours intravenously should be initiated (with adjustment for reduced GFR)  and 
continued for at least 14 days.

• Suppressive therapy can be safely continued for many years and is associated with less 
frequent acyclovir‐resistant HSV than episodic therapy in immunocompromised patients 
and thus is the preferred approach.

HSV 1, 2 infections



VZV

• Primary infection: chickenpox

• Reactivation: herpes zoster (5-13%)

• Organ lesions

• Generalized form

• Prophylaxis and treatment: acyclovir

• Contact with chickenpox - acyclovir prophylaxis for 7-10 days



EBV and PTLD
• Seroprevalence rates over 90% in adults worldwide, latency in oral epithelial cells and

in B-cells

• Primary EBV infection may be asymptomatic or cause a febrile mononucleosis
syndrome with B cell lymphocytosis with or without lymphadenopathy, atypical
lymphocytosis, exudative pharyngitis, meningitis, hepatitis, or pancreatitis.

Clinical presentation of EBV-associated disease

– Asymptomatic

– Unexplained fever or weight loss.

– Mononucleosis-like syndromes or tonsillar swelling.

– Gastrointestinal bleeding, obstruction, perforation, or abdominal mass lesions

– Infiltrative disease of the allograft (often donor-derived; confused with rejection)

– Focal CNS dysfunction or meningitis

– Pulmonary or other organ infiltration

We recommend EBV viral load surveillance and preemptive interventions (reduction in
immunosuppression) in patients who are EBV‐seronegative pre‐transplant. In patients
who receive seropositive donor organs, monitoring should occur weekly to biweekly,
when possible over the first post‐transplant year.



Parvovirus B 19
Prevalence 1-2%, red cel aplasia,  treatment: IVIG 0.4g/kgbw/d 5 days



HBV and  HCV infecitons in solid organ recipients

• Increase morbidity and mortality in SOT  diminished 
organs survival 

• Late complications associated with infection

– Chronic hepatitis 

– Cirrosis

– HCC (0.1-3%, 38 x  risk increment) 

– Extra hepatic manifestations  

– Deep immunodeficiency  icreased risk of infections



Drugs inhibiting HBV proliferation



HBV

• Administration of ETV, TDF, or TAF, with HBIg, is recommended after LT for prevention of 
HBV recurrence in recipients who are HBsAg positive, regardless of HBV DNA level or HBeAg
status at time of LT.

• HBIG - 10 000 IU in ahepatic phase than daily for 1 week 

treatment goal anty-HBs > 100 IU/L (500 IU/L) , than once in 1-2 months.

• Due to the high risk of reactivation, non‐hepatic SOT recipients with chronic HBV (ie, HBsAg 
positive) who did not require antiviral therapy prior to transplant should be initiated on 
potent NA therapy at the time of transplant and be continued indefinitely post‐transplant. 
This is independent of the HBV DNA levels.

• ETV or TDF is recommended as first‐line therapy

• HBIg is not recommended in the prevention of HBV peri‐transplant in non‐hepatic recipients

• Transplant candidates or recipients who are not immune to HBV, including those with 
isolated HBcAb positivity, should be vaccinated



Direct-acting antivirals for the treatment of hepatitis C virus infection DAA 



DAA
inhibitory NS3 (proteazy) glekaprewir (GLE)

grazoprewir (GZR)
parytaprewir (PTV)

woksylaprewir (VOX)

inhibitory NS5B

(polimerazy)

dazabuwir (DSV)

sofosbuwir (SOF)

inhibitory NS5A daklataswir (DCV)

elbaswir (EBR)

ledipaswir (LDV)

ombitaswir (OBV)

ibrentaswir (PIB)

welpataswir (VEL)

(GLE/PIB, SOF/VEL/VOX, SOF/VEL, SOF/LDV, EBR/GZR,
OBV/PTV/r), >97% efficacy.



HCV liver transplantation

• Viral eradication rates with DAA in LT recipients are as good as in non‐transplant
recipients

• The most effective prevention for hepatitis C recurrence is viral eradication before 
LT. However, the decision to treat LT candidates should be individualized to the 
candidate's indication for LT (whether HCC is an indication or not), access to a 
donor organ  and comorbidities that may impact treatment safety and efficacy

• Patients with post-transplant HCV recurrence without cirrhosis or with 
compensated (Child-Pugh A) cirrhosis should be treated with either: (i) the fixed-
dose combination of sofosbuvir and velpatasvir for 12 weeks (without the need 
for immunosuppressant drug dose adjustments), or (ii) the fixed-dose 
combination of glecaprevir and pibrentasvir for 12 weeks (with the need to
monitor immunosuppressant drug levels and adjust as needed during and after 
the end of treatment)



HCV non-liver SOT

• All non‐hepatic transplant recipients with chronic HCV should be considered 
for treatment.

• For those with genotype 1 or 4 infection, options for therapy include
glecaprevir/pibrentasvir for 12 weeks or sofosbuvir/ledipasvir for 12 weeks.

• For those with genotype 2, 3, 5, or 6 infection, glecaprevir/pibrentasvir for 12 
weeks is recommended, with daclatasvir plus sofosbuvir plus ribavirin
considered and alternative.



Polyoma BK Virus

• Primary infection in childhood- >80%  seropositivity

• Latent infection- uroepithelium, renal tubular epithelial cells

• Renal transplant recipient- reactivation 60%

• Viruria- 30-40%

• Viremia- 10%-20%

• BKV nephropathy- 1-10%- tublointerstitial nephritis

• Graft loss- 15%-80%

Polyoma JC virus- demyelinating disease of the brain (JCV - progressive multifocal
encephalopathy PML)



BKV infection evolution

Reactivation



Low replication



High viral load



Renal tissue invasion



Inflammation- renal injury



Renal failure



Graft loss

Viruria



Viremia



BKN







Diagnosis

• Gold standard- renal biopsy with SV40 staining – proven BKN

• Blood- BKV DNA PCR – high sensitivity and specifity

– Persistent high viral load –greatest risk of BKN

– Low viral load- does not predict BKN 

• Urine

– Decoy cells

– BKV  DNA- PCR 



Management of BKV 

• Kidney transplant recipients should be screened for BKPyVDNAemia by QNAT to
identify patients to be considered for preemptive treatment for PyVAN.

• Screening for BKPyV‐DNAemia by QNAT should be performer monthly until month
9, then every 3 months until 2 years posttransplant .

• Kidney transplant recipients should be tested for BKPyVDNAemia by QNAT when
undergoing renal allograft biopsy for surveillance or for cause/indication.

• The primary treatment of sustained BKPyV‐DNAemia/probable PyVAN,
presumptive PyVAN, or proven PyVAN in kidney transplant patients without
concurrent acute rejection is reducing maintenance immunosuppression.

• Tacrolimus trough levels are commonly targeted to <6 ng/mL, cyclosporine trough
levels to <150 ng/mL, mycophenolate mofetil/mycophenolic acid daily dose
equivalents of less or equal than half of the daily maintenance dose.

• Additional strategies have been switching from tacrolimus to low dose

cyclosporine‐A, or switching from the calcineurin inhibitors to mTORi, or
switching from mycophenolic acid to low‐dose mTORi

• High doses of IVIG















• Candida:
• albicans

• glabrata, krusei, parapsilosis, lusitaniae

• Aspergillus species

• Cryptococcus neoformans

• Pneumocistis jiroveci

• Sporadic: Mucor spp, Fusarium spp, Penicillium
spp

Fungal infections





Risk factors



Fungal infections





Diagnosis

• Lack of specific symptoms

• Lack of specific and sensitive laboratory tests

 Serology is not reaiable

 Fungal antigens- Candida, Aspergillus, Cryptococcus

 1-3D glucan (sensivity 70%, specifity 87%)

 Galactmannan (ELISA) –aspergillus sensivity 22%, specifity 84% 

 PCR DNA – not viable- risk of contamination



Antifungal agents



Aspergillus infection

• Clinical manifestations of aspergillosis range from asymptomatic
colonization to invasive presentations including sinusitis, 
tracheobronchitis, pnumonia, and empyema. In a majority of cases of 
pneumonia, the clinical symptoms are subtle with cough, pleuritic chest 
pain, or fever. 

• Sites of infection beyond the respiratory tract include the following:
mediastinitis, the musculoskeletal system, thyroid, skin, rhinocerebral
disease, ocular, organ specific, endocarditis, central nervous system 
(CNS), and disseminated disease forms.



Treatment IA

• Early initiation of antifungal therapy in patients with strongly suspected IA is 
warranted while a diagnostic evaluation is conducted

• Voriconazole is the drug of choice to treat all forms of IA .

• Isavuconazole and lipid formulations of AmB, preferably L‐AmB, can be considered 
as alternative agents .

• Posaconazole can be considered for salvage therapy in patients who fail or do not 
tolerate first‐line antifungals.

• Combination therapy can be considered in select cases such as in patients with 
disseminated or CNS disease.

• Inhaled AmB (in conjunction with systemic antifungal therapy) may be used in the 
setting of tracheobronchial aspergillosis associated with anastomotic 
endobronchial ischemia, or ischemic reperfusion injury due to airway ischemia 
associated with lung transplant.

• Duration of treatment should be guided by clinical and radiological response; most 
cases will require a minimum of 12 weeks, if tolerated .

• Prophylaxis: liver, lung recipients.



Candida infection

• Candida may cause a wide spectrum of infections ranging from superficial
mucocutaneous infections to less common life‐threatening invasive infections. 

• Invasive candidiasis (IC) presents predominantly as Candida bloodstream 
infections (candidemia) that is most typically associated with central venous 
catheters or gastrointestinal or genitourinary tract pathology.

• The clinical presentation of Candida infection in a SOT recipient is not specific and 
may range from no symptoms with only laboratory markers of infection such as an 
elevated white blood cell count to septic shock manifested by fever, chills, 
hypotension, oliguria, and multi‐organ dysfunction.



Treatment and prophylaxis

• Early initiation of antifungal therapy in SOT recipients with

suspected or confirmed IC is recommended.

• An echinocandin is recommended for initial treatment of candidemia

and invasive candidiasis in SOT recipients.

• Fluconazole is recommended as acceptable alternative therapy if the pathogen is 
likely to be fluconazole susceptible, and the patient is not critically ill.

• Routine Candida prophylaxis is not recommended for heart and kidney transplant 
recipients

• Targeted prophylaxis in liver, pancreas, small bowel transplant recipients with 
azoles or echinocandins is preferred over lipid formulations of amphotericinB.



Cryptoccocus infection

• The clinical symptoms of cryptococcal infections in SOT recipients are often non‐specific; 

• In patients with meningitis, prolonged headache, altered mental status, fevers, and 
malaise are usually prominent symptoms compared to photophobia and nuchal rigidity.

• In patients with pulmonary infection, manifestations range from asymptomatic 
colonization or infection to severe pneumonia with respiratory failure. Symptoms are 
often non‐specific and include fever, chills, cough, malaise, night sweats, dyspnea, and 
weight loss.

• Radiographic findings of pneumonia are frequently solitary (33% of patients) or multiple 
nodules, so the differential for causative agents should include other fungal infections.
Other less common radiographic findings include mass lesions, lobar consolidations, or
effusions.

• Among SOT patients, cryptococcal infections are usually disseminated (extrapulmonary)
at time of presentation with both pulmonary and neurologic findings being common. 
Approximately 50%‐75% of SOT recipients with cryptococcosis have extrapulmonary or 
disseminated disease.
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Treatment 



Epidemiology of PCP

Pneumocystis is transmitted by the airborne route. Acquisition of new 
infections in humans can most likely occur by person-to-person spread. 
Individuals with normal immune systems may have asymptomatic lung 
colonization and may serve as a reservoir for spread of Pneumocystis to 
immunocompromised hosts.

Approximately 5 to 15 % of patients who undergo solid organ 
transplantation develop PCP in the absence of prophylaxis. The rates are 
lowest in renal transplant recipients and highest among lung and heart-
lung transplant recipients. The period of highest risk for PCP following 
solid organ transplantation is from one to six months postoperatively 
when prophylaxis is not given. The risk is greatest in patients receiving 
the most intensive immunosuppressive regimens. 



PCP signs and symptoms



Diagnosis 



PCP treatment



< 1 month 6. 2- 12 months >12 months

MRSA, VRE

Pseudomonas aeruginosa, 

Burkholderia spp.

Clostridium difficile

Clostridium difficile

Pseudomonas aeruginosa

Burkholderia spp.

Mycobacterium tbc

Listeria monocytogenes

Nocardia spp.

Legionella spp.

Mycoplasma spp.

Chlamydia spp.

Streptococcus pneumoniae

Haemophilus influenzae

Gram-ujemne pałeczki

Mycobacterium non-tbc

Bacterial infections 





www.thelancet.com/in

fection Published 

online April 14, 2025 

https://doi.org/10.10

16/S1473-

3099(25)00118-5



JAC Antimicrob Resist https://doi.org/10.1093/jacamr/dlae152, 2024  

Six MDROs were selected from the WHO Bacterial Priority Pathogens 

(2024 update) due to their relevance for SOT recipients:carbapenem-

resistant Enterobacterales (CRE); carbapenem-resistant Acinetobacter 

baumannii (CRAB); carbapenem-resistant Pseudomonas aeruginosa 

(CRPA), third-generation cephalosporin-resistant Enterobacterales (3GCR-

E), vancomycin-resistant Enterococcus faecium (VRE) and MRSA. 

https://doi.org/10.1093/jacamr/dlae152




Liver transplantation was the most frequently studied transplant type, with the 

following median MDRO resistance percentages: CRE 9.5% , 3GCR-E 

40.4% , CRAB 72.3% , CRPA 33.3% , VRE 34.0%  and MRSA 80.0% .

Kidney transplantation had sufficient data for analysis of 3GCR-E resistance

percentage [median 32.4%], but there were too few studies to determine

these for other transplant type/MDRO combinations. 

Crude mortality due to MDRO BSI ranged from 15.4% (VRE 30 day mortality 

in liver transplant recipients) to 82.4% (CRE mortality in liver transplant 

recipients admitted to intensive care).Excluding patients in the intensive care 

setting, crude mortality remained as high as 65.5% (CRAB 10 day and 30 

day mortality in liver transplant recipients).Where mortality due to MDRO BSI 

was assessed alongside drug-susceptible BSI, MDRO BSIs were consistently 

associated with a higher mortality rate irrespective of MDRO or transplant 

type. For individual MDROs, MRSA- and VRE-associated mortality were most 

frequently reported, with a median crude mortality of 36.1%  and 37.2% , 

respectively. 











Clostridium difficile
• Mild‐to‐moderate CDI typically presents with diarrhea and possibly also with mild 

abdominal pain and minimal systemic symptoms.

• In CDI classified as severe, the number of unformed bowel movements exceeds 10 daily 
and patients have systemic symptoms of fever and severe abdominal pain along with 
laboratory parameters of leukocytosis, renal evidence of dehydration, and 
hypoalbuminemia.

• Patients classified as having severe disease with complications include those having the 
symptoms of severe disease accompanied by life‐threatening conditions such as 
paralytic ileus, toxic megacolon, refractory hypotension, and/or multiorgan failure 
secondary to CDI. Disease severity may rapidly progress; therefore, clinicians should 
frequently reassess and adjust CDI therapy accordingly.

• Fever (>38.5°C), leukocytosis (WBC >15 000/mm3, and creatinine >1.5 mg/dL appear to 
be variables that most correlate with treatment failure.

• Testing of stool for C difficile and/or its toxins should only be performer in symptomatic 
patients who have clinically significant diarrhea, defined as new onset >3 unformed 
bowel movements in a 24‐hour time period or diarrhea worse than otherwise expected
based on the clinical scenario.





Vaccination

General principles

• Vaccination status should be reviewed and vaccination plan developed

• in all transplant candidates and recipients.

• All transplant candidates should be up to date on their routine

vaccines as per national guidelines. 

• Inactivated vaccines should be given at least 2 weeks prior to

transplant where possible for an adequate immune response

• Live‐attenuated vaccines should be given at least 4 weeks prior

to transplant to ensure that vaccine‐related viral replication has

resolved prior to transplant

• In the post‐transplant setting, inactivated vaccines can be administered

starting at 3‐6 months post‐transplant except influenza vaccine which can 
be given as early as 1 month post‐transplant



Rekomendacje szczepień przed transplantacją




