
Infeccions relacionades amb les 
teràpies biològiques

Dra. Isabel Ruiz Camps
Hospital Universitari Vall d’Hebron

Barcelona



Disclosure

• Astellas
• Gilead Sciences
• MSD
• Novartis
• Pfizer





antiTNF
antiCD20: rituximab, 
obinutuzumab, ofatumumab

alemtuzumab (antiCD52)

daratumumab (antiCD38)

PI3K inhibitors
(copanlisib, duvelisib, more
... Immunotherapy: ipilimumab

(CTLA-4), tremelimumab (CTLA-4),  
nivolimumab (PD1/PDL1), 
Pembrolizumab (PD1), atezolizumab
(PDL-1) more......

HER2/neu: trastuzumab, lapatinib

EGFR: cetuximab, panitumumab, 
erlotinib, gefitinib

VEGFR: bevacizumab,  
sorafenib, sunitinib

natalizumab

gemtuzumab (antiCD33)

TK inhibitors : Imatinib, dasatinib, masitinib, 
bosutinib, nilotinib, fostamatinib (spleen), 
ibrutinib (BTK), alisertib (ATK), axatinib, 
lapatinib, vamdetanib, axitinib, pazopanib, 
crizotinib, sorafenib, verumafenib

Inotuzumab (antiCD22)

Roxulitinib, tofacitinib (JAK inh)

Selinexor (XPO1 antagonist)

Brentuximab (CD30)

mTOR: temsirolimus,everolimus

MAPK inh: dabrafenib, 
vemurafenib, sorafenib

PARP inh: olaparib, 
rucaparib

Tocilizumab (antiIL6)

MEK inh: Trametinib, selumetinib , cobimetenib

Belimumab (antiBAFF)

Cabozantinib: MET, RET, VEGFR2

Secukinumab (anti IL-17)

Guselkumab (anti IL12/23)
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• development of drugs directed at specific 
molecular targets for the treatment of 
disease.

• “biological therapies” : monoclonal 
antibodies, receptor analogues, and chimeric
small molecules designed to bind to or mimic
their molecular targets

• Advantages: potency, specificity, theoretically 
decreased side effects

What are we talking about?



Problems in determining causality 
between biological therapy and infection: 

• Underlying disease causes immunosupression
• Small number events  difficult establish a true 

association
• Large number of confounders



Erlotinib, sunitinib, 
imatinib, nilotinib, 
lapatinib, dasatinib, 
gefitinib, vamdetanib, 
axitinib, pazopanib, 
crizotinib, sorafenib, 
verumafenib

Trastuzumab, pertuzumab- HER2
Cetuximab, panitumumab- EGFRBevazizumab-VEGF

Crecimiento tumoral, invasión, metástasis



Targeted 
therapies



14,957 patients

High grade infection:
RR 1.49(95% CI, 1.33-1.66: p<0.001)
Independent time
Colorectal cancer, NSCLC and SCCHN

Febrile neutropenia:
RR 1.27(95% CI, 1.09-1.48: p=0.002)
Longer duration >3.1 months
NSCLC



14,066 patients

a severe infection is 1.34-fold higher 
in patients treated with anti-EGFR 
MoAbs, while the use of anti-EGFR 
MoAbs does not significantly increase 
the risk of fatal infections. 

severe infections might possibly occur 
early in the treatment with anti-EGFR 
MoAbs.

colorectal cancer, non-small-cell lung 
cancer, and head and neck cancer. 

cisplatin or irinotecan may increase
the risk of severe infections



• 62 years,  male
• Colorectal cancer different lines of treatment 

ICECREAM (cetuximab), 6 doses.
• Pain in PAC area  (fever, pain, erythema, edema 

48h)

Negative Blood culture
PAC culture S.aureus



2014







Blood culture + S.aureus



Targeted 
therapies



10,0094 patients from 13 trials were included

Increased risk of  high-grade infection: RR 1.21(95% CI, 1.07-1.37: p=0.002)
Increased risk of  febrile neutropenia: RR 1.28(95% CI, 1.08-1.52: p=0.004)

Incidence of high-grade infection due to trastuzumab 8.5% (95% CI, 4.5-15.4%)
Incidence of febrile neutropenia 12% (95% CI 8.1-17.4%)

Risk factors associated with infections could not be established

Higher incidence in the combination therapy



Targeted 
therapies



Anti-VEGF

monoclonal 
anti-VEGF 
antibody

bevacizumab

VEGF Trap

aflibercept

small-molecule
tyrosine kinase

inhibitors: 
sorafenib, 
sunitinib, 

vandetanib, 
pazopanib, 

axitinib, and 
regorafenib,



1.45 fold higher risk of infection

1.59 fold increase in the risk of high-
grade infection

Fatal infections 0.9%

Cumulative exposure (not stst. sign)

Increased risk: colorectal cancer, NSCLC, 
breast cancer and gastric cancer, used
with taxanes, capecitabine, gemcitabine
and oxaliplatin

Patients with active or recently active
infections excluded from clinical trials, 
incidence of infections could be widely
underreported





4310 



EA: Mucocutáneos, alt. hepática, perforación GI, toxicidad cardíaca, infecciones

16.488 pacientes de 27 EC (fases II y III)
Más riesgo colorectal y NSCLC



Riesgo global : 1.69 veces
Aumento riesgo infecciones fatales aunque riesgo de infección bajo

Monitorización
sorafenib y sunitinib

Intervención inmediata
Manejo eficaz



Biological Therapies and their risk of infection

Drug name Serious infections Strategy
Cetuximab Bacterial (S.aureus, MRSA), fungal

Sepsis, febrile neutropenia
Close monitoring

Panitumumab Similar to cetuximab
Close monitoring

Trastuzumab

Mild bacterial infections (UTI, 
respiratory)
Febrile neutropenia more frequent
in combination therapy

Close monitoring
--

Bevacizumab

Bacterial and fungal infections
Neutropenic fever, sepsis, 
pneumonitis
More frequent in combination

Close monitoring

aflibercept Bacterial infections
Febrile neutropenia

Close monitoring

To summarize: 



The phosphatidylinositol 3-kinase (PI3K)-AKT-mTOR
pathway is a critical signaling pathway which is frequently 
altered in human cancer 

Different
Pathways
Multi-kinase
inhibitors

Crecimiento tumoral, invasión, metástasis



Clin Cancer Res. 2015 Feb 3.

PI3K-AKT- mTor mechanisms of infection not
fully understood
Regulates production of cytokines in innate
immune cells





Higher risk of all grade/high-grade infections, and higher if
combined with chemotherapy or in dual combinations (sinergistic
effect????)

138/140 (98.5%) had bacterial infections (urinary, respiratory), 
2 HZV . 

72% had one episode of infection and 28% > 2 episodes

9(6.4%) neutropenic and 43 (30%) lymphopenic (1.2 x 109/l ; 
range: 0.2-3.1 x 109/l).

The number of cycles of treatment was confirmed as a predictor 
of the risk of infection in the multivariate logistic mixed model
(OR: 1.109, 95% CI: 1.02-1.19, p=0.008).

Results from this study will need to be validated in future phase 
II and phase III studies

To sum up



57a. LLC inicio tto 2014 (R-FC)
Recaída 10/14 ensayo clínico inh PI3K (duvelisib): 11 ciclos- PANCITOPENIA
7/15 Hospital Alcañiz bacteriemia E.coli : alta levofloxacino
10d. Ingreso en HUVH. Sinusitis. 
Tos, dísnea, fiebre...

19/7

BAL/BAS: Calcoflúor : + hongos filamentosos
GM >10
Cultivo:  + Aspergillus flavus

21/7



Mechanism of action of Ipilimumab and 
Nivolumab

iAE:rash, diarrea, alt. hepática, neumonitis, alt. tiroideas

tremelimumab Pembrolizumab, atezolizumab



Fournier’s gangrene, CMV viremia



76 y male SCLC S IV
CBDP-VP 16 +/- ipilimumab (4 doses)

Bloody diarrhea
Hypotension, tachycardia, hypoK+

Copro negative
CD toxine negative
No lymphopenia

steroids

Bloody diarrhea persisted (>1 month)
Colonoscopy: 

ulcers in all colon 
PCR/immunochemistry positive CMV
CMV PCR 6500 copies
Ganciclovir/valganciclovir



39 años
Melanoma
Ipilimumab+Nivolumab

Enterobacter cloacae
E.coli
S.aureus
S.agalactiae



5 Octubre 2015
2 Octubre 2015

52a. Portugal antecedentes hipotiroidismo
12/2013 NSCLC (Adenocarcinoma)- 1/14 Lobectomia LII+linfadenectomia mediastínica
QT (cisplatino/vinorelbina) +RT mediastínica- Fin Junio 2014
11/2014 recidiva adenopática mediastínica
2ª opinión HUVH. 
EC Fase 3 CA209-026 abierto aleatorizado de Nivolumab (3/2015) cada 2 semanas
Enf actual:
Empeoramiento hipotiroidismo en control Endocrino
06/15 disnea progresiva. La relaciona con nivolumab. No fiebre. Tos seca.
Tandas azitromicina/levo/ esteroides
Progresión adenopática. Analíticamente linfopenia

Células compatibles con adenocarcinoma
PJ: PCR+ /IFD +







General preventive measures

• Vaccination
• Screening for latent infections

– TB (active and latent-LTBI)
– HBV/HCV
– Imported diseases
– Viral infections: HSV, VZV, CMV, HIV

• Papilomavirus infection
• P.jiroveci infection (follow up)



Cotrimoxazol:
- PJP
- Listeria
- Legionella
- Salmonella
- Toxoplasma
- Isosopora
- Nocardia
- other: enterobacteries, 
Haemophilus, Moraxella, 
Stenotrophomonas, 
Staphylococcus...





• 65 y breast cancer
• docetaxel

+bevacizumab
• 3w  TC: PR
• 1w fever+dispnea+dry

cough 
• pO2 66, 600 

lymphocytes

Sometimes …



Conclusions

Increment exponencial en el nombre de teràpies
biològiques pel tractament de malalties 
immunològiques i oncològiques

El risc d’infecció que presenten els pacients amb càncer 
pot augmentar per algunes teràpies dirigides (gran 
nombre de factors confusors)

Notificar les infeccions, estudis prospectius poden 
ajudar a definir la incidència



Conclusions

Estar atent. Els efectes adversos semblen infeccions.  
Les infeccions afecten a neutropènics i no 
neutropènics. 

Prevenció i diagnòstic precoç pot ser la clau
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