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Objectives 

• Definition of Immun system 

• Definition of Immunocompromised patients 

• Complications of Immunocompromisation  

• Treatment of special situations 
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Immun System 

• Immunity refers to the  ability to resist almost all types of 
organisms or toxins that tend to damage the tissues and 
organs. 

 

 

 
Guyton and Hall Textbook of Medical Physiology, 13th edition. 2016.  
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Immunocompromisation (IC) 

• Immunocompromisation is the state in which  of immune 
system’s ability to fight infectious disease is compromised or 
entirely absent. 

 

IC≈INFECTION 
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Immuncompromised patient in the 
emergency department  

• Immuncompromised patients frequently visit emergency 
departments (EDs) for evaluation and treatment of various 
conditions.  

• Infectious complications are common 

• Clinical presentations are often subtle and atypical. 

• Emergency physician should be aware of complications in 
immunocompromised patients. 
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Categories  

• Primary immunodeficiency, A number of rare diseases feature a 
heightened susceptibility to infections from childhood onward.  

• Primary immunodeficiency is also known as congenital 
immunodeficiencies.  

• There are about 100 recognised primary immunodeficiency 
syndromes. 
 
 

 

 

 Rosen FS et al. The primary immunodeficiencies. 1995.  
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Secondary immunodeficiencies 

• Also known as acquired immunodeficiencies 

• Immunosuppressive agents 

• Malnutrition 

• Aging and particular medications 

• Many specific diseases directly or indirectly causing 
immunosuppression as certain types of cancers affecting bone 
marrow,  acquired immunodeficiency syndrome (AIDS), caused 
by the human immunodeficiency virus (HIV).  

 

 

 
Abul K. Abbas, Basic Immunology: Functions and Disorders of the Immune System, 3rd Ed. 2011. 
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Complications 

• Neutropenic Fever 

• Opportunistic Infections 

• Mucormycosis 

• Toxoplasmosis 

• Pneumocystis carinii pneumonia (PCP) 

• Cytomegalovirus (CMV) 
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Who is immunocompromised 

 
• Extremes of age 

• Patients on immunosuppressant drugs 
• Transplant patients,   high dose steroid  

• Cancer 

• Cytotoxic chemotherapy 

• Marrow replacement by leukaemia 

• Infection:  HIV 

• Splenectomized patients 

• Diabetes Mellitus 

• Renal failure 

• Cirrhosis 
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Neutropenic Fever 

• Infectious Disease Society of America (IDSA); 

Neutropenia(NP), absolute neutrophil     count (ANC)<500 
cells/mm3 OR expected to decrease to less than 500 cells/mm3 
during the next 48 hours AND 

 

Fever, in the absence of obvious environmental causes,  

Single oral temperature ≥ 38.3° C (101° F)  OR 

Temperature 38.0° C (100.4° F) or higher for at least 1 hour. 
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The most common sites of 
infection 

 

 

 

 

 

 

 

 

Giamarellou H et al. Infectious complications of febrile leukopenia. 2001. 

Lung 
25% 

GIS tract 
 15% 

Mouth and 
Pharynx 

25% 

Skin, soft tissue, and 
intravascular catheters 

15% 

perineum and anorectal area (10%); 
 urinary tract (5%); and nose and 

sinuses (5%). 
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 Neutropenic Fever Clinical Signs 

 

 

 

 

 

 

 

 

 

 

 

 

 

Urinary tract 
infection  

Meningitis 

Pneumonia 

Cellulitis  

NO pyuria. 

NO or minimal pleocytosis  

NO symptom or pulmonary 
infiltrate on  initial radiographs 

NO erythema, swelling, redness, 
or warmth  
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 Neutropenic Fever  
Clinical Signs 

• Fever as their only presenting feature of infection. 

• Pain at any site should heighten the suspicion of occult 
infection despite the absence of typical physical signs of 
infection. 
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Causing organism 
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Neutropenic Fever Management 
• Door to needle time is an independent risk factor of mortality and 

morbidity. 
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NF Antimicrobial Therapy 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cefepime    2 g IV q8h  
Ceftazidime  2 gr q8h  

Piperacillin tazobactam  
4.5 g IV q6h  

Meropenem 1 g IV q8h  
Imipenem     500 mg IV q6h 
Doripenem   500 mg IV q8h 

Aminoglycoside 
Gentamicin   2 mg/kg IV q8h 
Amikacin       15 mg/kg/day  
Tobramycin   2 mg/kg q8h 

Hypotension and 
pneumonia or 

antimicrobial resistance 

Vancomycin    15 mg/kg IV q12h 

+ 

NCNN. Prevention and Treatment of Cancer-Related 
Infections.  2016 Guideline. 
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http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485
http://reference.medscape.com/drug/zosyn-piperacillin-tazobactam-342485


MASCC score 
 (Multinational Association of 

Supportive Care in Cancer) 
Category Weight 
Burden of illness: no or mild symptoms 5 
No hypotension 5 
No chronic obstructive pulmonary disease 4 
Solid tumour or no previous invasive fungal 
infection 

4 

Outpatient status 3 
Burden of disease: moderate symptoms 3 
No dehydration 3 
Aged <60 years 2 

Klastersky J et al. The Multinational Association for Supportive Care in Cancer risk index: A multinational scoring system for 
identifying low-risk febrile neutropenic cancer patients. 2000. 
http://image.cdn.iha.com.tr/Contents/pool_file/2016/06/86484_20160214aw659265-01.jpg 
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HOME IS SAFER THAN HOSPITAL 



• Fever outside the hospital 

• No comorbid conditions 

• Neutropenia < 7 days 

• Liver function tests in normal range 

• Kidney function tests in normal range 

• Solid tumors 

• MASCC ≥ 21  

 

 
PPD 91% 
NPV 36% 
Sensitivity 71% 
Specifity 68% NCNN. Prevention and Treatment of Cancer-Related 

Infections.  2016 Guideline. 
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Amoxicillin-clavulanete  
875 mg PO every 12h 

PLUS 
Ciprofloxacin 

500-750 mg PO every 12h  



Mucormycosis 

• Caused by the  species Mucor 
and Rhizopus. 

• Rhinocerebral mucormycosis 
involves infection of the sinuses 
with extension into surrounding 
structures (e.g., bones, orbits, 
brain, cavernous sinus, carotid 
artery, and jugular veins).  

• Pulmonary mucormycosis is a 
rare, rapidly progressing type of 
pneumonia with a high 
mortality rate. 

 

 
Paola DiCarlo et al. Multimodal Surgical and Medical Treatment for Extensive Rhinocerebral Mucormycosis in an Elderly 
Diabetic Patient: A Case Report and Literature Review , 2015.  
https://mfalog.files.wordpress.com/2014/07/wpid-manusia-tanpa-wajah-mark-tatum.jpg?w=474 
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Rhinocerebral and pulmonary 
mucormycosis  
• Aggressive resuscitation and  

• Glycemic control 

• Initiation of amphotericin B. 

 

• Empiric broad-spectrum antimicrobial therapy for presumed 
bacterial infection or coinfection should be initiated.  
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Mucormycosis Treatment 
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Amphotericin B  
5-10 mg/kg/d 

Posaconazole  
400 mg twice daily  

Isavuconazole  
200 mg thre times daily 

Amphotericin B deoxycholate 
 1-1.5 mg/kg/d 

  



Toxoplasmosis 

• Toxoplasmosis is the most common parasitic 
central nervous system (CNS) opportunistic 
infection in AIDS patients  

• More serious disease can develop due to 
Toxoplasma reactivation in AIDS, especially when 
the lymphocyte CD4 cell count drops below 100 
cells / mm3 

• Cerebral toxoplasmosis 

• Chorioretinitis  

• Cutaneus toxoplasmosis 
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Toxoplasmosis- Management  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

•   

Pyrimethamine 
100 mg loading dose 

25-50 mg/day 
 

Trimethoprim  
(10 mg/kg/day)  

PLUS 
sulfamethoxazole  
(50 mg/kg/day)  

Sulfadiazine  
2-4 g/day divided 4 times 

daily + 
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Pneumocystis pneumonia (PCP) 

• Most common opportunistic infection in persons with HIV 
infection. 

• A cause of interstitial pneumonia. 

• Complications 

• Pneumothorax 

• Respiratory failure 

• Death 

Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-
Exposed and HIV-Infected Children,2015. 

Trimethoprim  
(10 mg/kg/day)  

PLUS 
sulfamethoxazole  
(50 mg/kg/day)  
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Cytomegalovirus (CMV) 

 

• CMV is a member of the herpesvirus family 

• Found universally throughout all geographic locations and 
socioeconomic groups 

• Infects between 50% and 85% of adults in the United States by 40 
years of age 

• Typically remains dormant within the body  

• CMV is the leading infection and the greatest cause of transplant 
failure. 

• CMV disease is present in 7.4% to 30% of all AIDS patient. 

Jackson  JB et al. Prevalence of cytomegalovirus antibody in hemophiliacs and homosexuals 
infected with human immunodeficiency virus type 1. Transfusion. 1988 Mar-Apr;28(2):187-9 
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Cytomegalovirus 

Host Presentation 

 

Immunocompetent 

 

Heterophile negative mononucleosis 
syndrome 

 

Immunocompromised 

Retinitis 

Hepatitis 

Pneumonitis 

Gastritis 

Esophagitis 

Polyradiculopathy 

Myelitis 
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CMV management 

 

 

 

 

 

Kotton CN et al. Transplantation Society International CMV Consensus Group. Updated 
international consensus guidelines on the management of cytomegalovirus in solid-
organ transplantation. Transplantation. 2013. 
 

Ganciclovir i.v 
 

5.0 mg/kg q12 hr 
 
 

Valganciclovir oral  
 

900 mg every 12 h 
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Intravenous immuno- globulin (IVIG) 
400-500 mg/kg /d (5 days)  
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Take Home Message 
Should All be Treated the Same Way? 

• Early resusscitation 

• Early antibiotic therapy (Door to needle time) 

• Early antifungal therapy (Dependent on impression) 

• Risk assesment and disposition of immunocompromised 
patient. 
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Lower  Risk in 
Neutropenic Fever 
• Absolute neutrophil and monocyte counts 100 cells/mm3 or higher 

• Age between 16-60 

• Cancer in partial or complete remission 

• Mild or no symptoms 

• Outpatient status at the time of fever onset 

• Fever lower than 39 C° 

• Normal findings on chest radiographs 

• Absence of hypotension 

• Respiratory rate up to 24 breaths per minute 

• Absence of  chronic pulmonary  diseases  and diabetes mellitus 

• Absence of confusion 

• Absence of dehydration 

• No history of fungal infection  during the 6 months  
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NF Antimicrobial Therapy 

• MRSA: Consider early addition of vancomycin, linezolid, or 
daptomycin(B-III). 

• VRE: Consider early addition of linezolid or daptomycin(B-III). 

• ESBLs: Consider early use of a carbapenem(B-III). 

• KPCs: Consider early use of polymyxin-colistin or tigecycline(C-
III). 
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NF Antimicrobial Therapy 

• Most penicillin-allergic patients tolerate cephalosporins, 

• but those with a history of an immediate-type hypersensitivity 
reaction should be treated with a combination that avoidsb-
lactams and carbapenems, such as ciprofloxacin plus 
clindamycin or aztreonam plus vancomycin 

• (A-II). 
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Toxoplazma tedavi alternatif 

• Pyrimethamine (100-mg loading dose orally followed by 25-50 
mg/day) plus clindamycin (300 mg orally 4 times daily) 
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