
Received: 26 June 2018 Revised: 9 July 2018 Accepted: 10 July 2018

DOI: 10.1002/hon.2540
R E V I EW
Management of adverse events associated with idelalisib
treatment in chronic lymphocytic leukemia and follicular
lymphoma: A multidisciplinary position paper

Antonio Cuneo1 | Giovanni Barosi2 | Romano Danesi3 | Stefano Fagiuoli4 |

Paolo Ghia5 | Alfredo Marzano6 | Marco Montillo7 | Venerino Poletti8,9 | Pierluigi Viale10 |

Pier Luigi Zinzani11
1Hematology Section, Department of Medical

Sciences, Azienda Ospedaliero‐Universitaria,
Arcispedale S. Anna, University of Ferrara,

Ferrara, Italy

2 IRCCS Policlinico S. Matteo Foundation,

Pavia, Italy

3Clinical Pharmacology and Pharmacogenetics

Unit, Department of Clinical and Experimental

Medicine, University of Pisa, Pisa, Italy

4Gastroenterology and Transplant

Hepatology, “Papa Giovanni XXIII” Hospital,

Bergamo, Italy

5Università Vita‐Salute San Raffaele and IRCCS
Istituto Scientifico San Raffaele, Milan, Italy

6DivisionofGastroenterology,SanGiovanni

BattistaHospital,UniversityofTorino,Turin,Italy

7Department of Hematology, Niguarda

Cancer Center Niguarda Hospital Milano,

Milan, Italy

8Department of Diseases of the Thorax,

Ospedale GB Morgagni, Forlì, Italy

9Department of Respiratory Diseases &

Allergy, Aarhus University Hospital, Aarhus,

Denmark

10 Infectious Disease Unit, Teaching Hospital

S. Orsola‐Malpighi, Alma Mater Studiorum ‐
University of Bologna, Bologna, Italy

11 Institute of Hematology Lorenzo e Ariosto

Seràgnoli, University of Bologna, Bologna, Italy

Correspondence

Antonio Cuneo, Hematology Section,

Department of Medical Sciences, Azienda

Ospedaliero‐Universitaria, Arcispedale S.

Anna, University of Ferrara, Via Aldo Moro, 8,

44124, Cona, Ferrara, Italy.

Email: cut@unife.it
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

This is an open access article under the terms of th

medium, provided the original work is properly cit

© 2018 The Authors Hematological Oncology Pub

Hematological Oncology. 2019;37:3–14.
Abstract

The introduction of new therapeutic agents in chronic lymphocytic leukemia (CLL) and

follicular lymphoma (FL), including the new kinase inhibitor idelalisib, has changed the

therapeutic landscape of these diseases. However, the use of idelalisib is associated

with a peculiar profile of side effects, which require an optimization of the current

approach to prophylaxis and supportive treatment. Moving from the recognition that

the abovementioned issue represents an unmet need in CLL and FL, a multidisciplin-

ary panel of experts was convened to produce a consensus document aiming to pro-

vide practical recommendations for the management of the side effects during

idelalisib therapy for CLL and FL. The present publication represents a consensus doc-

ument from a series of meetings held during 2017. The Panel generated clinical key

questions using the criterion of clinical relevance through a Delphi process and

explored 4 domains, ie, diarrhea/colitis, transaminitis, pneumonitis, and infectious

complications. Using the consensus method, the Panel was able to shape recommen-

dations which may assist hematologist to minimize adverse events and guarantee

adherence to treatment in patients with CLL and FL candidate to receive idelalisib.
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1 | INTRODUCTION

Idelalisib is a phosphatidylinositol 3‐kinase delta (PIK3δ) inhibitor1-4

with significant activity in patients with relapsed or refractory (R/R)

CLL5 and indolent non‐Hodgkin lymphoma (NHL).6 This agent was

tested in combination with rituximab in a head‐to‐head comparison

against placebo and rituximab in a trial enrolling heavily pretreated

CLL patients. A significant advantage of progression‐free survival

and survival was documented in the experimental arm, and the study

was stopped early owing to overwhelming efficacy.7

Likewise, idelalisib single agent showed efficacy in alkylator‐

refractory indolent B‐NHL, including high‐risk follicular lymphoma

with early relapse after chemoimmunotherapy, with a median duration

of response exceeding the median duration of response in the group

of patients who had a response to the most recent therapy.8,9

However, drug‐related adverse reactions (ADRs) led to dose

reductions and discontinuations,10,11 immune‐mediated disorders,

and infections being the leading cause of treatment interruption.12,13

There is evidence that adherence to treatment is important to delay

disease progression in R/R patients treated with drugs targeting B cell

receptor pathway.14,15 In view of these considerations, a multidisciplinary

panel of experts convened to provide recommendations for the diagnostic

workup and management of the complications arising during treatment

with idelalisib. The present publication represents a consensus document

generated through email correspondence and duringmeetings held in 2017.

2 | DESIGN AND METHODS

Two chairmen (AC and PLZ) appointed a panel of 7 experts (hereafter

called the Panel). A clinician with expertise in clinical epidemiology

(GB) assured the methodological correctness of the process. During an

initial meeting, the Panel agreed on the areas of major concern on the

ADRs associated with idelalisib, by generating and rank‐ordering clinical

key questions using the criterion of clinical relevance through a Delphi

process.16 The candidate key questions that ranked highest formed the

set of questions of the present document (Table S1 supplementary

material). During a second meeting, the Panel examined the state of

knowledge regarding idelalisib complications in CLL and FL. Each panel-

ist drafted statements that addressed the key questions. Subsequently,

each panelist scored his agreement with the statements made by other

panelists and provided suggestions for rephrasing during 2 consensus

conferences. During the consensus meetings, participants were first

asked to comment in round‐robin fashion on their preliminary votes

and then to propose a new vote. If at least a ≥80% consensus on the

statement was not achieved, the choices were discussed and a second

vote taken. If a ≥80% consensus was still not attained, the issue was

declared undecidable, and no further attempt was made.
3 | RESULTS

3.1 | Pharmacokinetics and drug‐drug interactions of
idelalisib

Idelalisib is mainly metabolized not only by aldehyde oxidase to GS‐

563117 but also by cytochrome P450 (CYP) 3A4 and UGT1A4. The time
to plasma Cmax is 1.5 hours; the elimination half‐life is 8 hours, and metab-

olites are excreted in the feces (78%) and urine (15%)with an oral clearance

of 15 L/hour.17 Severe renal impairment does not affect idelalisib pharma-

cokinetics (PK) significantly,18 while severe hepatic impairment increases

drug exposure by 60%.19 The PK of digoxin, a P‐gp substrate, and of

rosuvastatin, a OATP1B1/1B3 substrate, are not affected by idelalisib,20

while GS‐563117 is a strong inhibitor of CYP3A4 and increases the expo-

sure to midazolam by 5‐fold17; the use of CYP3A4‐metabolized drugs

should therefore be avoided or closely monitored. Strong CYP3A4 inhibi-

tors (ie, ketoconazole) and inducers (ie, rifampin) may increase or decrease

the area under the curve (AUC) of idelalisib by 75% to 80%; their concom-

itant administration should therefore be discouraged.17 Drugs with poten-

tial drug‐drug interactions (DDIs) with idelalisib are reported inTable 1. The

therapeutic index (TI) of a drug and associated therapeutic range of plasma

concentrations affect DDIs. Beta‐lactam antibiotics, benzodiazepines, and

most antiepileptic and antihypertensive drugs have highTI and wide ther-

apeutic range of drug concentrations, while anticancer cytotoxic drugs,

warfarin, digoxin, and lithium have low TI and narrow therapeutic range

of drug levels, and DDIs are more likely to occur.21

ADRs may increase in the presence of comorbidities (ie, liver

dysfunction, hypoalbuminemia), plasma protein displacement by NSAIDs,

or if a drug is metabolized by a single metabolic pathway (ie, midazolam/

CYP3A4) rather than multiple enzymes (ie, diazepam is metabolized by

CYP3A4, 2C9, 2C19, and 2B6). Finally, the availability of therapeutic drug

monitoring (TDM) facilitates the optimal management of DDIs by

adjusting the drug dose based on plasma levels. Table 1 reports the

substrates of aldehyde oxidase and CYP3A4 while a strategy for the

DDI management and ADR minimization is summarized inTable 2.

3.2 | Diarrhea/cholitis

Diarrhea is one of the most common ADRs that can eventually lead to

idelalisib dose reduction and/or discontinuation, and the majority of

the cases have no identifiable infectious pathogen.8,22-25 PI3K inhibi-

tion has been associated with immune dysregulation resulting in inhi-

bition of regulatory T cells and consequent damage by CD8+ cytotoxic

T cells.22,25,26 These events may result in either an inflammatory,

ischemic, or a mixed histologic pattern.

Enteric budesonide has been a commonly used treatment for

severe diarrhea or colitis, resulting in a relatively shorter time to reso-

lution12 with a mean time to resolution of 12.1 days (range, 1‐

35 days).12 This drug should not be used for chronic suppression of

symptoms associated with ongoing use of idelalisib.
3.3 | Recommendations

3.3.1 | General assessment (Table 3)

• In patients with CLL or FL who are candidate to treatment with

idelalisib, a careful collection of history of inflammatory bowel dis-

eases or microscopic colitis, and of functional gastrointestinal dis-

orders, is recommended.

• The evaluation of the presence of sequelae of gastrointestinal sur-

gery is also recommended.

• In patients with unexplained and/or persistent gastrointestinal

disorders, gastroenterological referral is recommended.



TABLE 1 Metabolic substrates with potential DDI with idelalisib, a drug metabolized primarily by aldehyde oxidase and CYP3A4

Metabolizing Enzyme Sensitive Substratesa

Aldehyde oxidase Allopurinol, famciclovir, lenvatinib, mercaptopurine, methotrexate, pyrazinamide, zaleplon, zonisamide

CYP3A4 Alfentanil, alprazolam, aprepitant, atorvastatin, avanafil, budesonide, budesonide, colchicine, darunavir, dasatinib, dronedarone,
eletriptan, everolimus, felodipine, fentanyl, ibrutinib, indinavir, lovastatin, lurasidone, maraviroc, midazolam, nisoldipine,
pimozide, quetiapine, rilpivirine, rivaroxaban, saquinavir, sildenafil, simvastatin, sirolimus, tacrolimus, tadalafil, ticagrelor,
tipranavir, tolvaptan, triazolam, vardenafil

aSensitive substrates are drugs that demonstrate an increase in AUC of ≥5‐fold with strong inhibitors of a given metabolic pathway in clinical DDI studies.

TABLE 2 General strategy to minimize the clinical impact of DDIs and associated ADRs of idelalisib

Clinical Condition
Frequency/Severity
of ADRs Action Required

Inhibition of metabolism of a drug with low TI and single CYP‐dependent
metabolic pathway (ie, idelalisib vs cyclosporine, tacrolimus, fentanyl, sunitinib)

High/potentially
severe

Intensive TDM, if available, and dose
reduction; if unavailable, choose alternative
drug

Inhibition of metabolism of a drug with intermediate TI and multiple CYP‐
dependent metabolic pathways involved (ie, idelalisib vs carbamazepine,
phenytoin, etoricoxib)

Low/moderate Clinical evaluation; dose reduction usually not
required

Inhibition of metabolism of a drug with high TI and single or multiple CYP‐
dependent metabolic pathways involved (ie, idelalisib vs diazepam, paroxetine,
trazodone, codeine)

Low/none None

TABLE 3 General assessment of diarrhea/colitis

Patient Evaluation Laboratory Testing

Physical examination
○ Fever
○ Dizziness
○ Abdominal pain/cramping/peritonism
○ Signs of dehydration

Type and time of onset of diarrhea
○ No. of stools
○ Composition of stools
○ Timing of stools

Travel history
Identification of potential causative agents:

○ Drug profile
○ Dietary profile

Stool workup
Occult fecal blood
Stool toxin test for C. difficile
Stool cultures

○ Salmonella
○ Escherichia coli
○ Campylobacter

Blood count, electrolytes, creatinine, blood urea nitrogen
Colonoscopy (in selected cases)
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• Any chronic enterocolitis uncontrolled by therapy advises against

the use of idelalisib.

• The Panel agreed that no prophylaxis for the diarrhea or colitis in

patients candidate to idelalisib is indicated.

3.3.2 | Management (Figures 1 and 2)

• Patients treated with idelalisib should be clinically monitored for

the appearance of diarrhea or symptoms of colitis.

• Patients with CLL or FL, in whom diarrhea appears during treat-

ment with idelalisib, should be investigated to rule out an infec-

tion cause.

• Daily monitoring of the diarrhea grade according to CommonTer-

minology Criteria for Adverse Events National Cancer Institute is

recommended.

• The patients should be advised to withhold idelalisib in the case of

a diarrhea grade 3 (7 stools or higher over baseline), or grade 2 (>4

stools) persistent for more than 2 days.

• In the presence of bloody diarrhea and in cases unresponsive to

treatment, colonoscopy and gastroenterological referrals are

advised.
3.3.3 | Treatment

• In the presence of diarrhea (any grade), patients should stop

lactulose‐containing products, alcohol, and high osmolar supple-

ments. They should also increase liquid intake (plus electrolytes)

and should take light and frequent meals.

• For grade 1 or grade 2 diarrhea, idelalisib can be continued and

symptomatic therapy should be initiated just after the collection

of samples (stools, blood) for the evaluation of a possible infec-

tious cause. In grade 1 or 2 diarrhea of infective etiology, idelalisib

should be continued and antibiotic therapy started.

• In grade 3 or grade 4 diarrhea, and in grade 1 or grade 2 diar-

rhea nonresponding after 2 days of symptomatic and/or antibi-

otic therapy, idelalisib should be discontinued. If diarrhea

remains unresolved after 48 hours, steroids should be started

(budesonide, 3 mg × 3 qd) after the exclusion of any infective

etiology.

• Budesonide should be continued until complete resolution of

diarrhea.

• Bacterial decontamination is not recommended, while probiotic

administration can be added to the general management strategy.



FIGURE 1 The issue of diarrhea/colitis: assessment of patients assigned to treatment with idelalisib ± rituximab as first option
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• IV fluid supplements should be given to any grade 3 or 4 diarrhea

and in grade 2 according to the clinical condition.

• IV steroids are recommended after colonoscopy in the presence

of hemorrhagic colitis and in cases unresponsive to budesonide.

• In patients who have interrupted idelalisib, the drug may be

resumed when the patient experiences a return to the basal intes-

tinal evacuation attitudes. The Panel agreed that idelalisib should

be resumed at a lower dose than the initial one (eg, 100 mg twice

daily).

• Concomitant use of budesonide for a limited period should be

considered in the case of diarrhea recurrence after patient's clini-

cal assessment.
3.4 | Transaminitis

An elevation of alanine transaminase (ALT) and aspartate transaminase

(AST) blood levels of any grade frequently occurs (35%‐50%) during

treatment with idelalisib (grade ≥3 in 14%‐16% of patients).12,24

The pattern of liver injury is hepatocellular, with more severe ele-

vations in the transaminases compared with alkaline phosphatase and

bilirubin. Transaminase elevation tends to quickly remit after with-

drawal of the drug, but it may rapidly recur upon re‐exposure to the

drug if not managed properly (dose reduction).

In most cases, the transaminitis is neither because of viral reacti-

vation nor to DDIs. Viral reactivation and hepatitis have not been

described in anti‐HBc‐positive patients or in HCV‐positive and/or

HBsAg‐positive carriers treated according the current clinical prac-

tice.27-29 Transaminitis is rather suggestive of a liver injury secondary

to an adaptive immune response elicited by the on‐target inhibition

of PI3Kδ in regulatory T cells,30,31 as suggested by the occurrence of

hepatocellular damage when using other drugs belonging to the same

class.32 An activated T cell infiltrate is seen on liver biopsy specimens

of patients who experienced idelalisib‐related persistent hepatitis.31

Hepatotoxicity is more prevalent in younger (<65 years), previously

untreated patients who have a more intact immune system than older

R/R subjects.33 Moreover, transaminitis usually responds to steroids

and is prominent when idelalisib is given in combination with immuno-

modulatory agents, such as lenalidomide.30,34,35
Because immune‐mediated hepatotoxicity occurs rather fre-

quently under idelalisib, a pretreatment test of HCV and HBV serolog-

ical status should be guaranteed for every patient. The most recent

guidelines recommended prophylaxis against HBV reactivation with

lamivudine in every patient with anticore reactivity‐receiving regimens

including rituximab.36

3.5 | Recommendations

3.5.1 | General assessment (Figure 3)

• In patients with CLL or FL candidate to treatment with idelalisib,

careful evaluation of the past history of chronic hepatitis is

recommended.

• All patients should undergo HCV and HBV screening by anti‐HCV,

HBsAg, anti‐HBc, and anti‐HBs.

• In patients with anti‐HCV positivity, quantitative HCV‐RNA

should be assayed. In patients with HBsAg or anti‐HBc positivity,

HBV‐DNA should be assayed.

• In patients with history of chronic hepatitis and/or anti‐HCV or

HBsAg positivity, hepatological referral is advised to define the

need for an antiviral treatment. The hepatological referral is not

required in isolated anti‐HBc‐positive/HBV‐DNA‐negative

patients.

• The patients with anti‐HBc positivity must receive universal pro-

phylaxis with lamivudine if treated with rituximab.

• The Panel agreed that no cutoff value of increased transaminases

is per se a contraindication to the use of idelalisib; however, a

careful monitoring is mandatory in the patients with liver enzyme

elevation before starting treatment with idelalisib.

• A history of chronic liver disease, a value of transaminases >3 the

upper normal limit (UNL), or >5 UNL because of a histologically

proved CLL‐dependent or FL‐dependent liver disease indicate

the need of hepatological referral prior to start idelalisib.

• The presence of a decompensated cirrhosis advises against the

use idelalisib.

• Patients with liver disease candidate to therapy with idelalisib

should maintain their basal treatment of chronic hepatitis or infec-

tion with directly acting antivirals (DAA) with special attention to

drug‐drug interaction.



FIGURE 2 Management of idelalisib‐induced diarrhea. (*grade
1 = stool increase <4/day over baseline; grade 2 = stool increase 4‐
6; grade 3 = stool increase ≥7, hospitalization required; grade 4 = life
threatening; **always if bleeding)
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• All CLL and FL patients treated with idelalisib should be monitored

clinically for the appearance of transaminitis. Monitoring of the

following parameters is recommended: AST, ALT, GGT, APH,

and bilirubin.

• Transaminases should be checked biweekly in the first 3 months

of therapy, monthly up to the sixth month of therapy, and then

as clinically indicated.
3.5.2 | Management (Figure 4)

• In grades 1 and 2, transaminitis idelalisib can be continued with

careful monitoring (weekly).

• In patients with history of chronic hepatitis and grade 2

transaminitis and/or bilirubin >2 mg/dL close monitoring, careful

evaluation of the liver function and hepatological referral is

recommended.

• In the presence of an increase of transaminases over 5 times the

UNL (grade 3), idelalisib should be temporarily discontinued.

• The presence of transaminase elevation 20 times over the UNL

(grade 4) should prompt permanent discontinuation of idelalisib.

• In patients who have discontinued idelalisib because of grade 3

transaminitis (>5 and <20 UNL), idelalisib should be reassumed

at a lower dose of 100 mg twice daily when a return to the basal

ALT values occurs. The Panel agreed that in the case of a pressing

need of therapy for CLL or FL, idelalisib can be reassumed at

values of ALT equal or lower than 3 times the UNL.

• In the absence of other causes, transaminitis greater than 5 times

the normal level, persisting without a significant decline after

7 days from the drug withdrawal, a steroid‐based treatment

should be given.

• A transaminitis less than 5 times the normal level should be mon-

itored without an immediate steroid‐based treatment. In this case,

corticosteroid treatment may be considered in persisting

transaminitis and after a new patient's clinical assessment.

• The steroid optimal dose should be no less than 1 mg/kg prednis-

olone or equivalent.
3.6 | Pneumonitis

Pneumonia occurred in 6% to 22% of patients treated with idelalisib,

and noninfectious pneumonitis was diagnosed in 2% to 5% of patients,

with few fatal cases.5,7,8,12,37,38 The clinical profile of noninfectious

pneumonitis because of idelalisib is characterized by an acute/sub-

acute onset, although in a series including 5 patients, the time

between appearance of symptoms and diagnosis was 3 to

9 weeks.37,39 Cough, dyspnea, and fever are the main symptoms.

Chest X‐ray shows usually bilateral infiltrates. High‐resolution CT scan

documents diffuse ground glass opacities with a peribronchial distribu-

tion, alveolar consolidations, and even pleural effusion. Bronchoalveo-

lar lavage (BAL) showed an increase of lymphocytes, and

histopathologic examination of lung biopsy showed subacute hyper-

sensitivity pneumonitis or organizing pneumonia.40



FIGURE 3 The issue of transaminitis: assessment of patients assigned to treatment with idelalisib ± rituximab as first option. (UNL, upper normal
limit; DAA, directly acting antivirals; *>5 UNL because of a histologically proved CLL‐dependent or FL‐dependent liver disease)

FIGURE 4 Management of transaminitis. (UNL, upper normal limit; ALT, alanine aminostransferase)
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Smoking history, chronic obstructive lung disease, previous radia-

tion treatment, and idiopathic pulmonary fibrosis are the most rele-

vant conditions associated with a significant increase of drug‐

induced lung injury.41,42 Pulmonary function tests represent a sensi-

tive tool for detecting lung disorders even in asymptomatic subjects.43

The clinical and laboratory profiles of drug‐induced lung injury are

not specific. Characteristic features of drug‐induced lung injury on

high‐resolution CT scan, such as ground glass attenuation and/or

perilobular pattern, may be consistent with the clinical hypothesis

but are not pathognomonic. Therefore, the final diagnosis should be

corroborated, by BAL which may show a negative microbiological

profile and lymphocytosis at cytological examination.44 Interestingly,

the diagnostic role of rapid on‐site cytologic examination of

bronchoalveolar lavage in acute lung injury, which may provide results

in a few hours, was documented.45 The utility of the combination of

BAL and transbronchial lung biopsy (feasible only in patients with
platelets>50 000/mL and no coagulation defects) allowed a diagnostic

yield around 80%, even in patients with respiratory failure.46 The

evaluation of LDH, peripheral blood oxygen saturation, and pulmonary

function tests including CO diffusion index are currently used to strat-

ify the lung injury severity.47

High‐dose steroids (up to 500 mg methylprednisolone iv qd) may

be used in patients with drug‐induced acute lung injury.42 Multiple

methylprednisolone pulses were used in cases of idelalisib‐related

pneumonitis with rapid respiratory deterioration.37 Respiratory sup-

port in patients with acute lung injury and respiratory failure because

of idelalisib need to be optimized to ensure adequate gas exchange

while minimizing the risks of ventilator‐induced lung injury.48

Noninvasive ventilation delivered by helmet appeared to be associ-

ated with significant reduction in intubation rates and 90‐day mortal-

ity in a randomized clinical trial enrolling patients with acute

respiratory distress syndrome.49
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3.6.1 | Recommendations (Figure 5)

• In CLL and FL patients candidate to treatment with idelalisib, care-

ful evaluation of smoking habit, history of respiratory disease, his-

tory of environmental, or professional exposure is recommended.

• The Panel agreed that there are no absolute contraindications to

idelalisib.

• Idiopathic pulmonary fibrosis, severe COPD/asthma, and idio-

pathic pulmonary hypertension represent relative contraindica-

tions to idelalisib.

• In these cases, the individual risk/benefit should be evaluated, and

patients should be informed that idelalisib may increase the risk of

new pulmonary complications and may cause worsening of the

pulmonary disease.

• No data on the efficacy of prophylaxis in patients candidate to

idelalisib are available so far.

• Interstitial pneumonitis should be suspected in the presence of

dry cough, dyspnea, shortness of breath, inspiratory rales at aus-

cultation, or reduction O2 saturation in peripheral blood.

• With appearance of these pulmonary symptoms, the first goal of

the diagnostic workup is the differential diagnosis between an

infectious pulmonary complication and interstitial pneumonitis.

• High‐resolution CT scan of the thorax and BAL (with microbiolog-

ical, cytological, and immunophenotypic analysis) are the neces-

sary highly informative examinations.

• Transbronchial lung biopsy may represent a useful tool for a pos-

itive diagnostic criterion of interstitial pneumonitis in selected

cases with a difficult‐to‐diagnose condition and without contrain-

dications to this procedure.
FIGURE 5 The issue of pneumonitis: management algorithm for patients
upper normal limit; PB, peripheral blood; COPD, chronic obstructive pulmo
*>5 UNL because of a histologically proved CLL‐dependent or FL‐dependen
• Serum levels of C‐reactive protein (CRP) and LDH, peripheral

blood O2 saturation, and pulmonary function tests including

DLCO measurement are complementary tests for the differential

diagnosis and are useful for the severity assessment.

• In patients with a diagnosis of interstitial pneumonitis, idelalisib

should not be resumed.

• Immediate high‐dose steroids is the recommended therapy of

interstitial pneumonitis.

• Noninvasive ventilation should be considered even when there is

a mild reduction in oxygen saturation.
3.7 | Infectious complications

Clinical trials assessing the efficacy of idelalisib outside of the licensed

indications in CLL and indolent NHL reported an unexpected high rate

of serious adverse events (AE) and increased mortality.50-52 The excess

of deaths were mainly associated to infections, namely Pneumocystis

jiroveci pneumonia (PJP) and human cytomegalovirus (HCMV)‐related

disease. Pneumocystis jiroveci pneumonia is a relatively easily prevent-

able disease, and virtually no caseswere reported during idelalisib treat-

ment in patients receiving specific concomitant chemoprophylaxis.53

Furthermore, preexisting lung diseases such as chronic obstruc-

tive pulmonary disease (COPD), bronchiectasias, and asthma as well

as smoking have been associated with an increased risk of PJP and

bacterial pneumonia, thus making a careful collection of patients' his-

tory necessary.54

Vaccinations against S. pneumoniae and influenza should be

offered to all patients and caregivers. Although there is no evidence

of correlation between B cell receptor inhibitors and tuberculosis
assigned to treatment with idelalisib ± rituximab as first option (UNL,
nary disorder; CRP, C‐reactive protein; BAL, bronchoalveolar lavage;
t liver disease; DAA, directly acting antivirals)
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(TB), screening for latent TB and consequent suppressive therapy for

infected subjects was indicated.55

Cytomegalovirus viremia should be regularly monitored, and a

pre‐emptive treatment strategy should be pursued when the viremia

predefined cutoff has been reached, while maintaining the patient

on idelalisib. The management principles should be extrapolated from

already‐published guidelines on anti‐CD52 use in CLL and from the

guidelines on the management of HCMV in solid organ

transplantation.56,57

On the other hand, bacterial pneumonia in patients treated with

idelalisib does not have a significantly higher incidence than in patients

with any type of indolent B cell malignancies receiving active treat-

ment, nor is characterized by distinctive severity patterns. For this rea-

son, there is no specific need of preventive measures.
3.7.1 | Recommendations (Figure 6)

• In CLL and FL patients candidate to treatment with idelalisib,

careful evaluation of history of repeated infective episodes, his-

tory of COPD or bronchiectasis, presence low respiratory tract

infections, and presence of nonremovable medical devices is

recommended.

• Information about lifestyle‐related factors predisposing to infec-

tion should be collected.

• Evaluation of chest X‐ray, CMV serological status, HIV, HCV, HBV

serological status, pulmonary function tests, and latent TB screen-

ing (Table 4 and Figure 7) is recommended.

• In CLL or FL patients, any uncontrolled infection contraindicates

the use of idelalisib.
FIGURE 6 The issue of infectious
complications: management algorithm for
patients assigned to treatment with
idelalisib ± rituximab as first option. (UNL,
upper normal limit; PB, peripheral blood; BAL,
bronchoalveolar lavage; GE,
gastroenterologist; TB, tubercolosis; *>5 UNL
because of a histologically proved CLL‐
dependent or FL‐dependent liver disease;
DAA, directly acting antivirals)



TABLE 4 Screening of latent tuberculosis

Key Points

1. Any patient should be asked about symptoms of TB before being tested for LTBI.
2. Chest radiography can be done if efforts are intended also for active TB case finding.
3. Individuals with TB symptoms or any radiological abnormality should be investigated further for active TB and other conditions.
4. Every asymptomatic individual has to be tested for latent TB, with Mantoux tuberculin skin test (TST) or interferon‐gamma release assay (IGRA) test.
5. Either TST or IGRA test can be used to test for LTBI in high‐income and upper middle‐income countries with estimated TB incidence less than 100 per

100 000.

FIGURE 7 Algorithm for tuberculosis screening. (*any symptoms of
TB include any 1 of cough, hemoptysis, fever, night sweats, weight
loss, chest pain, shortness of breath, fatigue; TST, tubercolin skin test;
IGRA, interferon‐gamma release assays)
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• Prophylaxis of infectious episodes in patients receiving idelalisib

should be attained by using CMV‐negative blood products in

CMV IgG‐negative patients.

• Trimethoprim‐sulfametoxazole is indicated during treatment and

up to 2 to 6 months after discontinuation in all patients as a pro-

phylaxis for PJP (Table 5)58,59

• For patients with a diagnosis of latent TB, suppressive anti‐TB

treatment is recommended (Table 6).60

• Any persistent episode of fever should be monitored looking for

CMV DNA testing.

• In all patients (sero‐positive and sero‐negative), CMV viremia

should be regularly monitored at least on a monthly basis.

• Pre‐emptive therapy is recommended for value of CMV‐

RNA≥ 100 000 copies/mL or rising values in 2 successive controls.
ABLE 5 Dosing schedule for Pneumocystis jirovecii chemoprophylaxis58

Dose

First‐line option

Trimethoprim‐
sulfamethoxazole

160 + 800 mg (one DS tablet) orally, daily o

Second‐line options (if trimethoprim‐sulfamethoxazole is contraindicated, aller

Atovaquone 1 500 mg orally, daily with a high‐fat meal

Pentamidine 300 mg inhaled through nebulizer, every 4 w
2 μ)

Dapsone 100 mg orally, daily
• There is no evidence that the immunoglobulin replacement ther-

apy patients treated with idelalisib should be modified with

respect to that used in CLL or FL patients.

• In CLL patients treated with idelalisib, inactivated influenza vac-

cine and pneumococcal vaccine are mandatory for every patient,

relative, and caregiver.
4 | DISCUSSION

Idelalisib is an effective drug, having a role in treatment algorithms of

CLL and FL.61,62 A drug‐specific profile of adverse event was recently

confirmed in 2 trials showing grade ≥3 diarrhea in 20% of the patients,

pneumonia in 14%, Pneumocystis jirovecii pneumonia in 5%, sepsis in

6%,63 increased transaminase level in 21%, pneumonitis in 1.4%, with

discontinuations because of AE or ADRs in 27% of the patients.64

Expert panel opinions has provided guidance on the management

of ADRs,12,24 and this position paper grew out of the realization that a

multidisciplinary panel of experts in hematology, clinical pharmacol-

ogy, pneumology, gastroenterology, and infectious disease is required

to provide health care professionals with updated recommenda-

tions12,24 allowing for the optimization of treatment with this PIK3δ

inhibitor. In this analysis, the diagnostic workup including referrals to

specialists before idelalisib treatment was described, and new

measures for prevention and management of diarrhea/colitis,

transaminitis, pneumonitis, and infections were formulated (Figures 1–

7), along with the description of clinically meaningful pharmacologic

interactions.

Drug‐drug interactions are frequently associated with ADRs and

are predictable on the basis of the knowledge of metabolic pathways

involved. Because the incidence of ADRs and hospitalization rate

related to DDIs is still high,65 we proposed here some practical mea-

sures which may assist the treating physician in minimizing potentially

dangerous interactions.
,59

r 160 + 800 mg (one DS tablet) orally, 3 times a week

gy or hypersensitivity to sulfa‐drugs is documented)

eeks (administered through a jet nebulizer producing a droplet size of 1‐



TABLE 6 Treatment of latent tubercolosis60

Options Dose per Body Weight Standard Daily Dose

6‐month isoniazid 5 mg/kg 300 mg

3‐4‐month isoniazid plus rifampicin I 5 mg/R 10 mg/kg I 300 mg/R 600 mg

9‐month isoniazid 5 mg/kg 300 mg

3‐month regimen of weekly rifapentine + isoniazid NA I 900 mg/RF 900 mg

Abbreviations: I, isoniazid; R, rifampicin; RF, rifapentin; NA, not applicable.
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The lack of clinical studies on the efficacy of screening, of prophy-

laxis, and treatment of AE and ADRs forced the Panel to use the

methods of consensus for shaping the recommendations of this work.

The recommendations proposed here apply to all the patients with

CLL and FL with a clear indication to start treatment with idelalisib

and were prepared taking into consideration that adherence to treat-

ment is very important to get the maximum benefit from continuous

treatment and that switch to other mechanism‐based treatment may

achieve disease control in the majority of patients with intolerance

to ibrutinib or idelalisib.11

This and other reports providing guidance on how to optimize

outcome with novel mechanism‐based treatment24,66,67 highlight that

a number of issues with treatment‐emergent ADRs require further

investigation, with special reference to the incidence with longer

follow‐up and management in the real‐world setting.68
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