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Objectives 

• Use the data presented to create a plan for 
vaccination of your immunosuppressed patients 

 

• Use the data presented to create a plan for 
prevention of glucocorticoid-induced 
osteoporosis in your patients on systemic steroids 

 

• Use the data presented to create a plan for 
pneumocystis pneumonia prevention 



Vaccinations in the Immunosuppressed 



Why is this confusing? 

• Definitive diagnosis of “immunosuppressed” 
remains elusive 

• The immunogenicity of vaccines given to those who 
are immunosuppressed remains relatively undefined 

• We don’t really know who should avoid live 
attenuated vaccines 

• We don’t really know how long to wait between 
giving vaccines and starting immunosuppression 

• All recommendations are based on expert opinions 

• Experts slightly disagree with each other 

 

 



Vaccines 

• Inactivated Vaccines 
– Influenza injection 
– Tetanus, diptheria, 

pertussis (Td/Tdap) 
– HPV 
– Pneumococcal 

polysaccharide (PPSV23) 
– Pneumococcal 13-valent 

conjugate (PCV13) 
– Meningococcal 
– Hepatitis A 
– Hepatitis B 
– Haemophilus Influenzae b 

 
 
 

• Live Attenuated Vaccines 
– Varicella 
– Zoster 
– MMR 
– Nasal influenza 
– Vaccinia 
– Oral polio 
– Oral typhoid 
– Bacillus Calmette–Guérin  
– Yellow fever 
– Rotavirus 

Always OK, although 
immunogenecity in 

immunosuppressed unknown 

Risk of reactivation in 
“immunosuppressed” and 

therefore should be avoided 



Vaccines 

• Inactivated Vaccines 
– Influenza injection 
– Tetanus, diptheria, 

pertussis (Td/Tdap) 
– HPV 
– Pneumococcal 

polysaccharide (PPSV23) 
– Pneumococcal 13-valent 

conjugate (PCV13) 
– Meningococcal 
– Hepatitis A 
– Hepatitis B 
– Haemophilus Influenzae b 

 
 
 

• Live Attenuated Vaccines 
– Varicella 
– Zoster 
– MMR 
– Nasal influenza 
– Vaccinia 
– Oral polio 
– Oral typhoid 
– Bacillus Calmette–Guérin  
– Yellow fever 
– Rotavirus 

Always OK, although 
immunogenecity in 

immunosuppressed unknown 

Risk of reactivation in 
“immunosuppressed” and 

therefore should be avoided 



Vaccines 

• Inactivated Vaccines 
– Influenza injection 
– Tetanus, diptheria, 

pertussis (Td/Tdap) 
– HPV 
– Pneumococcal 

polysaccharide (PPSV23) 
– Pneumococcal 13-valent 

conjugate (PCV13) 
– Meningococcal 
– Hepatitis A 
– Hepatitis B 
– Haemophilus Influenzae b 
– Zoster Vaccine 

Recombinant, Adjuvanted 
 

 

• Live Attenuated Vaccines 
– Varicella 
– Zoster 
– MMR 
– Nasal influenza 
– Vaccinia 
– Oral polio 
– Oral typhoid 
– Bacillus Calmette–Guérin  
– Yellow fever 
– Rotavirus 

Always OK, although 
immunogenecity in 

immunosuppressed unknown 

Risk of reactivation in 
“immunosuppressed” and 

therefore should be avoided 



  

Zoster Vaccine Recombinant, Adjuvanted Segue 
 



Zoster Vaccine Recombinant, Adjuvanted Segue 
 

  



Zoster Vaccine Recombinant, Adjuvanted Segue 
 

  



  



  



  



Zoster Vaccine Recombinant, Adjuvanted Segue 
 

  



 
Immunocompromised persons. As with ZVL, the ACIP recommends the use of RZV 
in persons taking low-dose immunosuppressive therapy (e.g., <20 mg/day of 
prednisone or equivalent or using inhaled or topical steroids) and persons 
anticipating immunosuppression or who have recovered from an 
immunocompromising illness (6). Whereas RZV is licensed for all persons aged ≥50 
years, immunocompromised persons and those on moderate to high doses of 
immunosuppressive therapy were excluded from the efficacy studies (ZOE-50 and 
ZOE-70), and thus, ACIP has not made recommendations regarding the use of RZV in 
these patients; this topic is anticipated to be discussed at upcoming ACIP meetings 
as additional data become available. 
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Who is immunosuppressed? 

 



Who is immunosuppressed? 

 

Rahier et al.  Vaccinations in patients with immune-mediated inflammatory diseases. Rheumatology 2010;49:1815–1827. 
https://wwwnc.cdc.gov/travel/yellowbook/2018/advising-travelers-with-specific-needs/immunocompromised-travelers 



EULAR definitions of immunosuppression 

• Mildly immunosuppressed 
– < 14 days of corticosteroids 
– < 20 mg/day prednisone or equivalent 
– < 0.4 mg/kg/week methotrexate 
– < 3 mg/kg/day azathioprine 
– < 2.5/mg/kg/day cyclosporine 
– <0.5 mg/kg/day cyclophosphamide 
– <0.25 mg/kg/day leflunomide 

• Highly immunosuppressed 
– TNF-alpha inhibitors 
– Other biologics 
– Above listed at higher doses 

 
S. Van Assen et al.  EULAR recommendations for vaccination in adult patients with autoimmune inflammatory rheumatic diseases.  Ann Rheum Dis. 2011. 
70:414-422. 



Are vaccines given to immunosuppressed 
individuals effective? 



Mycophenolate: Vaccine Seroconversion 

Salles et al. Influenza virus vaccination in kidney transplant recipients: antibody response to different immunosuppressive drugs. Clin 
Transplant 2010: 24: E17–E23.  

Keshtkar-Jahromi et al. Ab Response to Influenza Immunization in Kidney Transplant Recipients Receiving either 
Aza or MMF:. Am J Nephrol 2008;28:654–660.   

Baluch et al. Randomized Controlled Trial of High-Dose Intradermal Versus Standard-Dose Intramuscular Influenza Vaccine in 
Organ Transplant Recipients. Am J Transplantation. 2013. 13: 1026–1033. 

Mulley et al. MMF and lower graft function reduce the seroresponse of kidney transplant recipients to pandemic 
H1N1vaccination. Kidney Int. 2012. 82:212–219   

Mycophenolate dose and seroconversion 



Humoral response to vaccines while on 
MTX, anti-TNF, Rituximab  

 

Hua et al.  Effect of Methotrexate, Anti–Tumor Necrosis Factor , and Rituximab on the Immune Response to Influenza and Pneumococcal Vaccines 
in Patients With Rheumatoid Arthritis: A Systematic Review and Meta-Analysis. Arthritis Care & Research.  2014. 66(7): 1016–1026. 



What are the experts recommending? 



• 15 guidelines 

 

Lopez et al.  Vaccination recommendations for the adult immunosuppressed patient:  A systematic review and comprehensive field synopsis.  J Autoimmunity. 
2017. 80:10-27. 



Vaccination Recommendations for 
Adult Immunosuppressed Patients 

• Asplenia (5) 

• Cancer (4) 

• HIV (5) 

• Hematopoietic stem cell transplant (4) 

• Inflammatory bowel disease (5) 

• Primary immune deficiency (3) 

• Psoriasis (4) 

• Inflammatory rheumatic diseases (6) 

• Solid organ transplant (5) 

 
Lopez et al.  Vaccination recommendations for the adult immunosuppressed patient:  A systematic review and comprehensive field synopsis.  J Autoimmunity. 
2017. 80:10-27. 
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CDC Vaccination Recommendations for 
Immunocompromised Adults 

Vaccine Immunocompromised Adults 

Influenza Annually 

Tetanus, diptheria, pertussis (Td/Tdap) Every 10 years, Tdap once 

HPV 3 doses through age 26 

Pneumococcal polysaccharide (PPSV23) 1 or 2 doses (at least 8 weeks after PCV13) 

Pneumococcal 13-valent conjugate (PCV13) 1 dose (if received PPSV23, > 1 yr after) 

HZ/Su Adjuvant Vaccine 2 doses 2 months apart 

Varicella Contraindicated 

Zostavax Contraindicated 

Measles, mumps, rubella (MMR) Contraindicated 

Meningococcal Depends on risk factors 

Hepatitis A Depends on risk factors 

Hepatitis B Depends on risk factors 
https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-schedule-easy-read.pdf 
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Pretreatment Titers 
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Vaccination Take-Homes 

• “Immunosuppressed”  = on drug  

• MMR and Varicella should not be given during 
immunosuppression  

– Discuss prior infection or vaccination with patients 

– Consider checking titers prior to immunosuppression 
and giving prior to immunosuppression (4 to 6 weeks) 

• All other vaccines may be given during treatment 

• Discuss live vaccines with your patients 

• Discuss flu, zoster, pneumo vaccines 

 



Objectives 

• Use the data presented to create a plan for 
vaccination of your immunosuppressed patients 

 

• Use the data presented to create a plan for 
prevention of glucocorticoid-induced 
osteoporosis in your patients on systemic steroids 

 

• Use the data presented to create a plan for 
pneumocystis pneumonia prevention 



Prevention of glucocorticoid induced osteoporosis 

• Why to prevent 

• When to start prevention 

• How to prevent 

• Risk benefit assessment 
 

https://www.picmog.com/media/494979416736374332_351648302 



Glucocorticoids and Bone 

30–50% of chronic glucocorticoid 
users develop a fracture 

 

Gennari and Bilezikian. Glucocorticoid-induced osteoporosis: hope on the HORIZON.  Lancet.  2009.  373: 1225-6.   



Corticosteroid-induced Bone Loss 

• Rapid decline in BMD 
during first 3 mos of 
glucocorticoid therapy 

– Peak at 6 mos 

– Gradual loss thereafter 

– Doses > 2.5 mg per day 
increase risk of vertebral and 
non-vertebral fracture 

 

Grossman et al.  ACR 2010 Recommendations for the Prevention and Treatment of GIOP.  Arthritis Care and Res.  2010. 62(11):1515-26. 
Van Staa et al.  Oral corticosteroids and fracture risk: relationship to daily and cumulative doses.  Rheum. 2000. 39:1383-1389. 

http://courses.washington.edu/bonephys/tx/ 



Corticosteroids and Fractures 

Van Staa et al.  Oral corticosteroids and fracture risk: relationship to daily and cumulative doses.  Rheum. 2000. 39:1383-1389. 

2.5 to 7.5 mg/day > 7.5 mg/day 



Van staa et al.  A simple score for estimating the long-term risk of fracture in patients using oral glucocorticoids.  QJ Med. 2005. 98:191-198. 

Corticosteroids and Fractures 

6 mos 

4.5 mos 

2 mos 



 

https://www.ncbi.nlm.nih.gov/books/NBK278968/ 

Glucocorticoids and Bone 



Corticosteroids and Bone 

• Highest rate of bone loss occurs in the first 6 mos  

 

• Low doses of corticosteroids increase fracture risk 

 

• Short course of corticosteroids increase fracture risk 



Hip Fractures Increase Risk of Mortality 

 

Abrahamsen et al.  Excess mortality following hip fracture: a systematic epidemiological review.  Osteoporos Int. 2009.  20:1633–1650 



 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 



ACR scope 

• For everyone taking GC >2.5 mg/day for > 3 mos 

• Inhaled Glucocorticoids not included 

• Renal failure (GF < 30 ml/min) not included 

• Two groups, > 40, < 40 
– Not enough data for prediction tools < 40 yrs 

• GRADE methodology 
– Recommendations based on relative benefits and 

harms , quality of evidence, and patient values and 
preferences 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 



 

Risk Stratisfying Our Patients 
https://www.sheffield.ac.uk/FRAX/tool.aspx?country=23 



Fracture Risk Assessment 
Adults > 40 yrs Adults < 40 yrs 

High Fracture Risk Prior osteoporotic fracture 
 
Hip or spine BMD T score < -2.5 in men > 50 
and PMW 
 
FRAX (*1.15 non-hip fracture if taking > 7.5 
mg/day) 10 yr risk non-hip fracture > 20% 
 
FRAX (*1.2 hip fracture if taking > 7.5 
mg/day) 10 yr risk hip fracture > 3% 

Prior osteoporotic fracture 
 

Moderate Fracture Risk FRAX (*1.15 non-hip fracture if taking > 7.5 
mg/day) 10 yr risk non-hip fracture 10-19% 
 
FRAX (*1.2 hip fracture if taking > 7.5 
mg/day) 10 yr risk hip fracture >1 and <3% 
 

Hip or spine BMD Z scrore < -
3 OR Rapid bone loss (>10% 
at hip or spine over 1 year) 
AND 
Continuing GC at > 7.5 
mg/day for > 6 mos 

Low Fracture Risk FRAX (*1.15 non-hip fracture if taking > 7.5 
mg/day) 10 yr risk non-hip fracture <10% 
 
FRAX (*1.2 hip fracture if taking > 7.5 
mg/day) 10 yr risk hip fracture <1% 

None of the above risk 
factors other than GC 
treatment 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 
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Counseling for EVERYONE on Glucocorticoids 

• Calcium intake of 1200 to 1500 mg/day 

• Vitamin D supplementation 

 

• Weight bearing activities 

 

• Smoking cessation 

• Avoid > 2 ETOH/day 

• Maintain normal body weight 

 

 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 
http://drkunalpatel.com/exercise-for-preventing-osteoporosis/ 



Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 
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Glucocorticoids, Bisphosphonates and Bone 

Gennari and Bilezikian. Glucocorticoid-induced osteoporosis: hope on the HORIZON.  Lancet.  2009.  373: 1225-6.   



 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 



 

Buckley et al.  2017 ACR Guideline for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis.  Arthritis Care & Research. 2017. 69(8):1095-1110. 



Who needs a bisphosphonate on day 1? 

• Any age with h/o OP fracture 

• Age > 30 yrs and very high dose GC* 

 

• Age <40 yrs 
– Z score < -3 and prednisone > 7.5mg /day* 

– > 10% BMD loss/yr on prednisone > 7.5mg/day* 

 

• Men > 50 yrs and Post-menopausal women 
– T score < 2.5 

– OP FRAX > 10% 

– Hip FRAX > 1% 

 *Not planning a pregnancy during treatment 



Risk and Benefit Assessment of Bisphosphonates 

(Image Credit: iStockPhoto/styf22) 

http://www.istockphoto.com/portfolio/styf22


Reported Bisphosphonate Side Effects 

• Atrial fibrillation 

• Osteonecrosis of the jaw 

• Upper gastrointestinal adverse events 

• Esophageal cancer 

• Atypical femur fractures (AFF) 

• Renal safety  

Lespessailles E. Bisphosphonates and glucocorticoid-induced osteoporosis: Efficacy and tolerability. Joint Bone Spine . 2012. doi:10.1016/j.jbspin.2012.08.005  



Reported Bisphosphonate Side Effects 

• Atrial fibrillation 

• Osteonecrosis of the jaw 

• Upper gastrointestinal adverse events 

• Esophageal cancer 

• Atypical femur fractures (AFF) 

• Renal Insufficiency  

Lespessailles E. Bisphosphonates and glucocorticoid-induced osteoporosis: Efficacy and tolerability. Joint Bone Spine . 2012. doi:10.1016/j.jbspin.2012.08.005  



 

Orozco and Maalouf.  Safety of Bisphosphonates. Rheum Dis Clin N Am. 2012.  38:681–705. 

Reported Bisphosphonate Side Effects 



Risks vs Benefits 

• > 2million osteoporotic fractures annually in US 
– ~300,000 of these are hip fractures 

• Hip fracture increases risk of mortality by > 20% 

• Risk of ONJ & AFF miniscule compared to risk of 
fracture 
– NNT for 8 years to prevent 1 vertebral fracture: 3 

– NNT for 8 years to prevent 1 non-vertebral fracture: 7 

 

– NNH for ONJ: 1000 to 100,000  

– NNH for AFF: 1282 if treated for 8 years 

Khosla et al.  Benefits and Risks of Bisphosphonate Therapy for Osteoporosis. J Clin Endocrinol Metab. 2012.  97: 2272–2282. 
Orozco and Maalouf.  Safety of Bisphosphonates. Rheum Dis Clin N Am. 2012.  38:681–705. 
McClung et al.  Bisphosphonate Therapy for Osteoporosis: Benefits, Risks, and Drug Holiday. Am J Med. 2013. 126:13-20. 
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Objectives 

• Use the data presented to create a plan for 
vaccination of your immunosuppressed patients 

 

• Use the data presented to create a plan for 
prevention of glucocorticoid-induced 
osteoporosis in your patients on systemic steroids 

 

• Use the data presented to create a plan for 
pneumocystis pneumonia prevention 



Why is PCP prophylaxis in medical 
dermatology patients difficult? 

• The risk of developing PCP is very very small 

– Risk factors not well defined 

– Extrapolated from other patient populations 

• The mortality associated with non-HIV PCP is very high 

• Prophylaxis is very effective 

• There are costs, side effects and potential mortality 
associated with prophylaxis 



 

Sokulska et al.  PJP – from a commensal to pathogen: clinical and diagnostic review.  Parasitol Res.  2015. 114:3577-3585. 



Pneumocystis Pneumonia 

• Asymptomatic carriage transient 

• Epidemiology 

– 60% AIDS  

• Very low with HAART and prophylaxis 

– Non-HIV+ group growing 

• Worse prognosis 

• Risk Factors 

• Pathogenesis 

– Activates alveolar macrophages, 
increases pro-inflammatory 
interleukins, changes pulmonary 
surfactant 

– Low fungal burden 

 Sokulska et al.  PJP – from a commensal to pathogen: clinical and diagnostic review.  Parasitol Res.  2015. 114:3577-3585. 
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High Mortality in Non-HIV patients 

• Estimated between 30 and 60% 

Tadros et al. Pneumocystis jirovecii pneumonia in systemic autoimmune rheumatic disease: A case–control study.  Sem Arthritis and Rheum.  2017. 46:804-809. 



PCP prevalence in the non-HIV population 

• 2 to 15 % of patients with solid organ transplant 

•  5 to 15% allogeneic HCT 

• 1 to 2% “rheumatic diseases” 

– Includes GPA (6%) 

Kapoor et al.  Low prevalence of Pneumocystis pneumonia in hospitalized patients with systemic lupus erythematosus: review of a clinical data warehouse.  Lupus. 2017. 
26:1473-1482. 

Rosner S et al. A multicenter study of outcome in systemic lupus erythematosus. II. Causes of death. Arthritis Rheum 1982; 25: 612–617. 
Ginzler E et al. Computer analysis of factors influencing frequency of infection in systemic lupus erythematosus. Arthritis Rheum 1978;21: 37–44. 

Ward MM, Donald F. Pneumocystis carinii pneumonia in patients with connective tissue diseases: the role of hospital experience in diagnosis and mortality. 
Arthritis Rheum 1999; 42: 780–789. 
Feldman CH et al. Serious infections among adult Medicaid beneficiaries with systemic lupus erythematosus and lupus nephritis. Arthritis Rheumatol 2015; 67:1577–1585. 

Godeau B et al. Pneumocystis carinii pneumonia in the course of connective tissue disease: report of 34 cases. J Rheumatol 1994; 21: 246–251 



Reference Year Setting Diagnoses #Patients #PCP Incidence 

Lehman et 
al. 

2010 One tertiary 
medical center in 
MN 

Psoriasis, SLE, 
DM, Pemphigoid, 
many others 

198 1 0.5% 

Gerhart et 
al. 

2010 One tertiary 
medical center in 
MN. 

CTD and ABD 334 7 2.1% 

Li et al. 2011  One tertiary 
medical center in 
China 

ABD 202 4 1.9% 

Leshem et 
al.  

2014 One tertiary 
medical center in 
Israel 

Pemphigus 172 0 0% 

Amber et 
al.  

2017 6 tertiary 
medical centers 
(Germany, Italy, 
Israel, Singapore, 
Netherlands) 

ABD 801 1 0.1% 

Rekhtman 
et al. 

2018 Multi-health 
system 

On IS, GC, or 
IS+GC vs none 

29,020,380 1340 0.0138% – 
0.2775% 



PCP in Children 

• Clinformatics Data Mart Database 

• <18, 2+ prescriptions for GC within 60 days 

– No cancer, transplant, HIV/AIDs 

• 119,399 children on GC 

– 10% PJP proph 

• PJP incidence : 0.61/10,000 E, 0.53/10,000 UE 

• TMP-Sulfa DRESS = OR 3.2 (CI 2.62 -3.92) 

• TMP-Sulfa myelosuppression OR = 1.85 (CI 1.56-2.20) 
 

Basiaga et al.  Incidence of PJP and Adverse Effects Associated with PJP Prophylaxis in Children Receiving Glucocorticoids.  J Ped Infect Dis Soc.  2017.  epub ahead of print 



Why is PCP prophylaxis in medical 
dermatology patients difficult? 

• The risk of developing PCP is very very small 

– Risk factors not well defined 

– Extrapolated from other patient populations 

• The mortality associated with non-HIV PCP is very high 

• Prophylaxis is very effective 

• There are costs, side effects and potential mortality 
associated with prophylaxis 



Harms of TMP-Sulfa 

Amber KT. Balancing the risks and benefits of prophylaxis: a reply to "Pneumocystis jiroveci pneumonia in patients treated with systemic immunosuppressive agents 
for dermatologic conditions”. Int J Dermatol. 2017 Jan;56(1):e4-e5. 

NNH ~32  
serious adverse events 



NNT vs NNH 

 

Green et al.  Prophylaxis of PCP in Immunocompromised Non-HIV Infected patients: Systematic Review and Meta-analysis of RCTs.  Mayo Clin Proc.  2007:82(9):1052-1059 



What if we could predict those 
patients who were most at risk of 
PCP and only provide prophylaxis 

to those patients? 



Risk Factors for the Development of PCP 

Tadros et al. Pneumocystis jirovecii pneumonia in systemic autoimmune rheumatic disease: A case–control study.  Sem Arthritis and Rheum.  2017. 46:804-809. 
Li Y et al. Pneumocystis pneumonia in patients with inflammatory or autoimmune diseases: Usefulness of lymphocyte subtyping.  Int J Infect Dis.  2017. 57:108–115  

Li et al 

Messiaen P et al.  The role of CD4-cell count as discriminatory measure to guide  chemoprophylaxis against Pneumocystis jirovecii pneumonia in human  
immunodeficiency virus-negative immunocompromised patients: A systematic review. Transpl Infect Dis. 2017. 19:e12651 

Lertnawapan et al. Risk factors of Pneumocystis jeroveci pneumonia in patients with systemic lupus erythematosus. Rheumatol Int. 2009. 29:491–496. 



Li Y et al. Pneumocystis pneumonia in patients with inflammatory or autoimmune diseases: Usefulness of lymphocyte subtyping.  Int J Infect Dis.  2017. 57:108–115  

Lymphocyte subtyping 
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Li Y et al. Pneumocystis pneumonia in patients with inflammatory or autoimmune diseases: Usefulness of lymphocyte subtyping.  Int J Infect Dis.  2017. 57:108–115  

Li et al 

Messiaen P et al.  The role of CD4-cell count as discriminatory measure to guide  chemoprophylaxis against Pneumocystis jirovecii pneumonia in human  
immunodeficiency virus-negative immunocompromised patients: A systematic review. Transpl Infect Dis. 2017. 19:e12651 

Lertnawapan et al. Risk factors of Pneumocystis jeroveci pneumonia in patients with systemic lupus erythematosus. Rheumatol Int. 2009. 29:491–496. 

Tadros et al 

Lertnawapan et al 
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Li Y et al. Pneumocystis pneumonia in patients with inflammatory or autoimmune diseases: Usefulness of lymphocyte subtyping.  Int J Infect Dis.  2017. 57:108–115  
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• Low lymphocytes(<1000) 

• Low CD3 (<625) 

• Low CD4 (<200) 

• Low CD8 (<150) 

• Low albumin (2.8) 

• Lung disease (ILD, CMV) 

• High doses of prednisone 

• Multiple immunosuppressants 



 

Chamilos et al. Call for Action: Invasive Fungal Infections Associated With Ibrutinib and Other Small Molecule Kinase Inhibitors Targeting Immune Signaling Pathways. Invasive 
Fungal Infections • CID 2017 



PCP Take Homes 

• The risk of developing PCP for medical dermatology patients 
is very very small 
 

• PCP-associated mortality is very high 
 

• Patients on high doses of prednisone (30 mg daily), with low 
albumin, low lymphocytes, low CD3, CD4, CD8 cells, and 
those with ILD may benefit the most from prophylaxis 
 

• Evolving story re: Small Molecule Kinase Inhibitors and risk of 
PCP and other systemic fungal infections 
 



 


