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Background: Numerous reporting biases have been known to affect spontaneous reporting 

databases. The Weber effect, which constitutes a peak in adverse event (AE) reporting of a drug 

at the end of second year after regulatory approval followed by a continuous decline thereafter, 

has been considered an important bias for a long time. The existence of this bias in AE reporting 

of oncology drugs remains an underevaluated area, prompting a targeted examination.

Methods: The US Food and Drug Administration (USFDA) Adverse Event Reporting System 

(FAERS) was studied for AE reporting patterns of 5 years of 15 new molecular entities (NMEs) 

and biologics used in oncology. This 5-year period started from the USFDA date of approval 

for the NMEs and biologics. The number of AEs reported for each of the drugs was plotted 

against time (years). The AE reporting patterns were specifically examined for the existence of 

the Weber effect. In addition, AE reporting rate patterns of 5 years of seven NMEs and biologics 

used in oncology were examined.

Results: A total of 50,630 AE reports were logged in to the FAERS for all 15 drugs examined 

for AE reporting patterns. We observed five distinct AE reporting patterns for 15 drugs; however, 

none of the AE patterns were identical to the Weber effect. We did not observe a consistent AE 

reporting rate pattern for the seven drugs examined for AE reporting rates. With the exception 

of one drug (cetuximab), none of the drugs exhibited a second-year peak in AE reporting rates. 

This peak was not followed by continuous decline in AE reporting rate thereafter.

Conclusion: This study does not support the existence of the Weber effect in AE reporting 

of oncology drugs. The contemporary AE reporting of oncology drugs does not exhibit a 

consistent pattern.
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Introduction
Spontaneous reporting databases are critical to pharmacovigilance as they allow an 

expedited analysis of adverse event (AE) reports to detect safety signals.1 However, 

this analysis is limited by various AE reporting biases.2 Some of the known biases are 

channeling bias, underreporting, detection bias, and the Weber effect.2

The prescribing patterns of drugs largely depend on patient characteristics, his/her 

medical history, and product profiles and lead to channeling bias. Serious AEs are 

typically reported more frequently, whereas nonserious AEs that are similar to common 

illnesses are reported less frequently. This type of AE reporting leads to underreporting. 

The detection bias arises as the number of reported AEs rise because of the tests that 

are performed to confirm or rule out a suspected AE.2

In 1984, Weber postulated that AE reporting of a drug peaks in the second year 

after its approval and subsequently declines. This observation was based upon Weber’s 

analysis of AE reporting patterns of seven nonsteroidal anti-inflammatory drugs 
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(NSAIDs) in the UK. This pattern of AE reporting is known 

as the Weber effect. The Weber effect has been considered as 

an AE reporting bias since 1984.2,3 The plausible explanation 

for this effect is reduction in the reporting of clinically mild 

or trivial reactions over time.3

Subsequent studies have examined the Weber effect in 

other drug classes and spontaneous reporting databases. 

A study conducted in 2004 on NSAIDs in the US Food 

and Drug Administration (FDA) Adverse Event Reporting 

System (FAERS, formerly known as AERS) was able to 

confirm the presence of the Weber effect.4 Studies on AE 

reporting patterns of other drug classes such as selective 

serotonin-reuptake inhibitors (SSRIs) and angiotensin II 

receptor blockers (ARBs) were able to reproduce the Weber 

effect with only limited success.5,6 The study on SSRIs con-

cluded that some agents can exhibit the Weber effect within 

a class of medications; however, the study on ARBs did not 

support the existence of the Weber effect.

The USFDA FAERS is a database that contains infor-

mation on AE and medication error reports submitted to 

the FDA. This database supports the FDA’s postmarket-

ing safety surveillance program for drug and therapeutic 

biologic products. Majority of reports in the database are 

from manufacturers as they are mandated by regulations 

to submit reports to this database. In addition, health care 

professionals (HCPs) and consumers also submit reports 

through the “MedWatch” program. Of the total non-

manufacturer reports submitted in 2012, 53% of reports 

were submitted by HCPs and 47% were submitted by the 

consumers.7 The original AERS was started in 1969. AE 

reporting has markedly increased since the last major revi-

sion of the system in 1997.8,9 The number of AE reports 

has more than doubled from 2006 to 2010.9 Therefore, the 

applicability of certain biases, which were earlier applicable 

to the database in general or for certain drug classes, needs to 

be revisited.

Two recent studies examined more current AE report-

ing data for the Weber effect. The first study examined AE 

patterns of drugs approved in 2006, and the other study 

examined drugs approved from 2006 to 2010 irrespective 

of the drug class or therapeutic area. Both these studies did 

not support the existence of the Weber effect.10,11 The first 

study was focused on drugs approved in a single year, and 

the second study took into account only AE reports where 

the drugs were primary suspect and studied a duration of 

4 years.10,11 Both these studies presented AE case counts only 

and did not take into account AE reporting rates calculated 

as a function of estimated sales or use. The absence of the 

AE reporting rate data was noted as a limitation of both of 

these studies.10,11

Many regulatory agencies and companies use dispropor-

tionality analysis as a tool to make sense of the AE reporting 

data while detecting safety signals in spontaneous reporting 

databases. Drug event pairing, which is a prerequisite to 

most of these methods, also leverages secondary suspects 

in the AE cases.12–14

Chemotherapy regimens given to oncology patients 

are immensely complex and may involve the administra-

tion of numerous drugs at once.15 Accordingly, AEs can 

happen due to any of the drugs in these regimens. Once an 

AE is logged in to FAERS, the suspect drugs are assigned 

primary or secondary suspect tags. Some AE data analyses 

are performed by using only primary suspects. However, an 

analysis is likely to be more useful if equal consideration is 

given to both primary and secondary suspects as the reporter 

of an AE does not categorize the suspect drugs as primary or 

secondary. This categorization occurs at the database level 

while processing an AE case.

A large number of AEs reported for oncology drugs dis-

tinguish AE reporting of oncology drugs from AE reporting 

of drugs of other therapeutic areas.15 The early detection of 

safety signals by AE data analysis has become increasingly 

important in oncology considering the increased number of 

accelerated approvals in this domain. A review published in 

2014 concluded that a limited number of articles focus upon 

the importance of postmarketing surveillance of cancer drug 

therapies. This review also noted that structured collection 

and analysis of AEs are important in oncology due to the 

high incidence of drug-related complications.16

Although studies on the Weber effect have been limited 

in terms of both number of AEs reported and therapeutic 

areas or drug classes, the Weber effect is considered as an 

established reporting bias. It has been consistently quoted in 

textbooks and research articles and continues to be consid-

ered in the evaluation of AE data.2,8,17–19 Many authors have 

explained the result of their analysis invoking this effect, 

adding considerable importance to it.19–25

The inconsistent conclusions of published literature on 

the applicability of the Weber effect, limited data on this bias 

for oncology drugs, increased reliance on safety signals in 

the determination of safety profile of oncology drugs, more 

relevance of FAERS secondary suspects in oncology, and 

continued citing of the Weber effect prompted us to do a 

further examination on this bias in oncology.

Accordingly, we sought to examine AE reporting pat-

terns of oncology drugs approved over 4 years (2004–2007). 
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The study took into account both primary and secondary sus-

pect drugs and examined AE reporting patterns for a period 

of 5 years with an intent to determine the applicability of the 

Weber effect to AE reporting of oncology drugs.

In addition, we examined patterns of AE reporting rates 

for a subset of these drugs to determine whether AE report-

ing rates of oncology drugs follow a particular pattern. This 

was done to understand whether AE reporting calculated as 

a function of estimated sales exhibits the Weber effect or a 

particular consistent pattern.

Methods
The study included fifteen drugs approved by USFDA from 

January 1, 2004, to December 31, 2007. These drugs com-

prised of all the drugs approved by USFDA in 2004–2007, 

which were approved either as a new molecular entity (NME) 

or as a biologic and were listed by CenterWatch as FDA-

approved drugs under oncology category.26,27

The FAERS data made public by USFDA were utilized 

for this analysis. The American Standard Code for Informa-

tion Interchange files of FAERS provided by USFDA were 

leveraged for this analysis. As the FAERS does not have a 

standard way of representing drug names, the drug names 

were standardized by using drugs@FDA, IMS LifeCycle 

R&D Focus, and manual curation.28

The primary reason for selecting NMEs was to eliminate 

the influence of the prior knowledge of AE reporting patterns 

of drugs of the same class on the AE reporting patterns of 

study drugs.10

All the initial AE reports logged in to FAERS for these 

drugs over a period of 5 years were included in this analysis. 

The follow-up reports were not included in the analysis to 

avoid duplication. The period of 5 years was calculated from 

the USFDA date of approval of a drug. The AE reports where 

these drugs were either primary or secondary suspect were 

considered toward the final report counts.

The date of receipt of an AE report by the USFDA had 

to be after the approval date of the drug by the USFDA for 

inclusion in the analysis. The USFDA report receipt date was 

also utilized during quarterly/yearly counting of AE reports. 

Reports from all reporters were included in the examination. 

Noncumulative yearly counts of AE reports were generated 

and plotted against time to ascertain overall AE reporting 

patterns. The AE reporting patterns were then examined 

for the existence of the Weber effect, and the drugs were 

categorized based on the pattern exhibited by them.

For seven of these fifteen drugs, selected based on the 

availability of data, AE reporting rates were also examined 

and estimated by calculating AE report counts as a function 

of estimated sales. Accordingly, the AE reporting rate of each 

of these seven drugs was calculated as AE report counts per 

thousand units sold.

The annual number of units sold for each of these drugs 

was approximated by dividing the annual sales data with 

unit price of the drug. Company annual reports, official 

media releases, and/or Form 10-K were leveraged to obtain 

US specific sales data. The historical prices of these drugs 

were obtained from information made public by the Patented 

Medicine Prices Review Board.29 In case multiple strengths 

of a drug were available, the price for strength analyzed by 

Patented Medicine Prices Review Board was leveraged for 

the calculation of AE reporting rates across the 5 years of the 

study period. In scenarios where the board analyzed prices 

of multiple strengths, the price of the lowest strength was 

used in the calculations.

Annual AE reporting rates since the approval of these 

drugs were plotted against time for a 5-year period to ascer-

tain overall AE reporting rate patterns. The patterns of AE 

reporting rates were then examined for the existence of the 

Weber effect or any particular consistent pattern exhibited 

by them.

All analyses were conducted using Statistical Analysis 

Software (version 9.3; SAS Institute Inc., Cary, NC, USA) 

and Microsoft Office Excel software (Excel 2013; Microsoft, 

Redmond, WA, USA).

Results
Our study examined patterns of both AE reporting counts 

and AE reporting rates of oncology drugs. For examining 

patterns of AE reporting counts, fifteen drugs were evalu-

ated. Six drugs were approved by USFDA in 2004, two were 

approved in 2005, three were approved in 2006, and four were 

approved in 2007 (Table 1). All of these drugs are used in the 

treatment of cancers, except cinacalcet, which has a supple-

mental role in the management of parathyroid carcinoma. 

The evaluation period for the examined drugs spanned from 

2004 to 2012. As per the statistics made available by FDA, 

this period showed a consistent increase in the number of AE 

reports logged in to the FAERS (Figure 1).9,30

For all 15 drugs examined, 50,630 AE reports were 

logged in to the FAERS over the 5-year cumulative period 

starting from the date of the respective approvals. Most AE 

reports were logged for bevacizumab (N=9,566) and the least 

AE reports were logged for nelarabine (N=73).

The total number of AE reports logged in to FAERS for 

each of these drugs over the respective 5-year periods have 
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been presented in the Table 2. There was an overall increase 

in AE reports logged in to FAERS through the years 2004 

to 2012. However, the examined drugs did not show an 

increase in the number of AE reports when correlated with 

increasing approval year.

Five distinct AE reporting patterns were observed for 

these drugs, some of them closely resembling the Weber 

effect (Categories A and B). These patterns were the 

following: Category A: a second-year peak in AE reports fol-

lowed by a 2-year decline; Category B: a second-year increase 

in AE reports followed by a 1-year decline; Category C: a 

Table 1 Oncology new molecular entities approved in 2004–2007 and analyzed as part of the study

Generic name Date of approval Review category Indication

Pemetrexed February 4, 2004 P, O •	 locally advanced or metastatic nonsquamous non-small cell lung cancer
•	 Mesothelioma

Cetuximab February 12, 2004 Bla •	 head and neck cancer
•	 Colorectal cancer

Bevacizumab February 26, 2004 Bla •	 Metastatic colorectal cancer
•	 nonsquamous non-small cell lung cancer
•	 glioblastoma
•	 Metastatic renal cell carcinoma
•	 Cervical cancer
•	 Platinum-resistant recurrent epithelial ovarian, fallopian tube, or primary 

peritoneal cancer
Cinacalcet March 8, 2004 P, O •	 Parathyroid carcinoma-associated hypercalcemia
erlotinib november 18, 2004 P •	 locally advanced or metastatic non-small cell lung cancer

•	 locally advanced, unresectable, or metastatic pancreatic cancer
Clofarabine December 28, 2004 P, O •	 Relapsed or refractory acute lymphoblastic leukemia
nelarabine October 28, 2005 P, O •	 T-cell acute lymphoblastic leukemia 

•	 T-cell lymphoblastic lymphoma
sorafenib December 20, 2005 P, O •	 Unresectable hepatocellular carcinoma

•	 advanced renal cell carcinoma
•	 locally recurrent or metastatic, progressive, differentiated thyroid carcinoma

sunitinib January 26, 2006 P •	 gastrointestinal stromal tumor
•	 advanced renal cell carcinoma
•	 Pancreatic neuroendocrine tumors

Dasatinib June 28, 2006 P, O •	 Philadelphia chromosome-positive (Ph+) chronic myeloid leukemia
•	 Philadelphia chromosome-positive (Ph+) acute lymphoblastic leukemia

Panitumumab september 27, 2006 Bla •	 Metastatic colorectal cancer
lapatinib March 13, 2007 P •	 advanced or metastatic breast cancer
Temsirolimus May 30, 2007 P •	 advanced renal cell carcinoma
ixabepilone October 16, 2007 P •	 Metastatic or locally advanced breast cancer
nilotinib October 29, 2007 s, O •	 Philadelphia chromosome-positive chronic myeloid leukemia

Abbreviations: Bla, biologics license application; O, orphan drug; P, priority review drug; s, standard review drug.

Figure 1 adverse event reporting trend for all marketed drugs from 2004 to 2012.

Table 2 Total ae reports logged in FaeRs for studied new 
molecular entities or biologics

Generic name Year of 
approval

Total number 
of reports (N)

Route of 
administration

Pemetrexed 2004 1,947 iV
Cetuximab 2004 5,393 iV
Bevacizumab 2004 9,566 iV
Cinacalcet 2004 953 PO
erlotinib 2004 3,986 PO
Clofarabine 2004 838 iV
nelarabine 2005 73 iV
sorafenib 2005 4,793 PO
sunitinib 2006 7,470 PO
Dasatinib 2006 1,828 PO
Panitumumab 2006 1,767 iV
lapatinib 2007 5,184 PO
Temsirolimus 2007 2,027 iV
ixabepilone 2007 1,101 iV
nilotinib 2007 3,704 PO

Abbreviations: ae, adverse event; FaeRs, Us Food and Drug administration 
adverse event Reporting system; iV, intravenous; PO, per oral.

third-year peak followed by a 1-year decline; Category D: 

a second-year nadir in AE reporting; and Category E: con-

tinuous increase in AE reporting. However, none of the AE 

patterns were identical to the classic Weber effect.
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The AE reports for ixabepilone (Category A; N=1) 

increased for the first 2 years postapproval and reached a peak 

in the second year. The AE reporting consistently decreased 

for the next 2 years before increasing mildly in the fifth year. 

Of all the AE patterns observed in this study, this pattern 

(Category A) was the closest to the Weber pattern.

The AE reports for pemetrexed, erlotinib, panitumumab, 

nelarabine, and temsirolimus (Category B; N=5) increased for 

the first 2 years and subsequently decreased in the third year. 

However, there was an increase in AE reporting in the 

fourth year again. AE reporting peaked for pemetrexed in the 

second year, and similar peaks were observed for nelarabine 

and temsirolimus in the fourth year and for erlotinib and 

panitumumab in the fifth year.

There was a continuous increase in AE reporting for 

cinacalcet, cetuximab, and dasatinib (Category C; N=3) for 

the first 3 years after approval followed by a decline in the 

fourth year. The peak of AE reporting was also observed 

in the third year after approval. Diametrically opposite to 

the Weber effect, AE reporting for lapatinib and sorafenib 

(Category D; N=2) touched a nadir in the second year 

after approval. AE reports for bevacizumab, clofarabine, 

nilotinib, and sunitinib (Category E; N=4) continuously 

increased for 5 years after approval. Figures 2–6 illustrate 

the reporting patterns for the drugs based on the category of 

AE reporting pattern.

Of the 15 drugs, three drugs, namely bevacizumab, cetux-

imab, and panitumumab, are biologics. However, there is no 

consistency in their AE reporting patterns. In fact, all these 

three drugs showed distinct reporting patterns. AE reporting 

pattern of bevacizumab belonged to Category E, and those 

of cetuximab and panitumumab belonged to Categories C 

and B, respectively.

Eight of the 15 drugs (53.33%) had an intravenous route 

of administration (namely pemetrexed, cetuximab, bevaci-

zumab, clofarabine, nelarabine, panitumumab, temsirolimus, 

and ixabepilone), and the rest had an oral route of admin-

istration. The AE reporting patterns were not consistent 

for a particular route of administration. In addition, drugs 

approved in a common year did not exhibit a common AE 

reporting pattern.

For examining patterns of AE reporting rates, seven drugs 

were evaluated. Patterns of AE reporting rates (the number of 

AEs reported per thousand units sold) for these seven study 

drugs were analyzed for a 5-year period postapproval. These 

seven drugs were pemetrexed, cetuximab, bevacizumab, 

cinacalcet, erlotinib, dasatinib, and panitumumab. AE report-

ing rates of none of these drugs exhibited a Weber effect-like 

pattern. There was a decrease in the AE reporting rate in the 

second year of approval for most of the drugs. Exceptions 

to this were AE reporting rates of bevacizumab and cetux-

imab, which increased in the second year postapproval. AE 

reporting rate of pemetrexed showed a continuous decline 

Figure 2 Category a drugs: adverse event reporting pattern.

Figure 3 Category B drugs: adverse event reporting pattern.

Figure 4 Category C drugs: adverse event reporting pattern.
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for all 5-years of the study period, whereas AE reporting 

rate of cinacalcet declined during the first 4 years and then 

increased. AE reporting rate of erlotinib declined during 

the first 3 years followed by an increase in the subsequent  

2 years. AE reporting rate of dasatinib declined in the second 

year postapproval; however, there was an increase in the 

subsequent year followed by a 2-year decline. AE reporting 

rate of panitumumab declined in the second year postap-

proval; however, there was an increase in the subsequent  

3 years. Figure 7 shows the AE reporting rate patterns of all 

of these seven drugs.

Discussion
Spontaneous reporting databases are the foundation of 

spontaneous reporting systems. Using these systems is an 

established, effective, and relatively inexpensive method 

of detecting safety signals that remained undetected during 

clinical development of a drug.31 However, the pattern of AE 

reporting is known to be influenced by external factors, which 

may affect the reliability of the detected signal. Among the 

most established confounders, the product age (ie, the time 

on the market of the compound) and stimulated reporting 

have been acknowledged. In fact, the Weber effect has been 

called an epidemiological phenomenon.32 Since its postula-

tion in the 1980s for AE reporting of NSAIDs, the Weber 

effect has been considered while performing AE analysis of 

diverse drug classes or therapeutic areas until today.

Pharmacovigilance databases are, by nature, dynamic. 

The AE reports being submitted to the FDA have increased 

rapidly with an improvement in submission methods, data 

standards, and awareness.33 Thus, it is imperative that we keep 

on evaluating the applicability of the known epidemiological 

phenomenon in the contemporary setting.

The results of our study do not support the existence of 

the Weber effect in contemporary AE reporting of oncology 

drugs. AE reporting pattern of all the 15 drugs examined 

in the study did not show the Weber effect. Although, the 

AE reporting increased in the second year after regulatory 

approval for 13 of 15 drugs (86.66%), it was not followed 

by a continuous decrease. In fact, a second-year peak in AE 

reporting was seen only in two drugs (namely ixabepilone 

and pemetrexed). The second-year increase in AE reporting 

of most of the drugs can be explained by the increased reach 

and usage of the drugs in the second year and low AE report 

base in the first year of drug approval. The AE reporting 

pattern of these fifteen drugs did not show any single con-

sistent pattern. However, we were able to categorize the AE 

reporting trends into five distinct patterns.

Our results for oncology drugs are in line with two 

recent studies that examined AE reporting patterns of drugs 

approved by USFDA in 2006 and 2006–2010 irrespective 

of drug class.10,11 Our primary methodology was similar 

Figure 5 Category D drugs: adverse event reporting pattern.

Figure 6 Category e drugs: adverse event reporting pattern.

Figure 7 adverse event reporting rate patterns.
Note: adverse events reported per thousand units sold for seven drugs: pemetrexed, 
cetuximab, bevacizumab, cinacalcet, erlotinib, dasatinib, and panitumumab.
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to that in a study conducted by Chhabra et al; however, it 

was different from that of Hoffman et al.10,11 Chhabra et al 

studied approvals in a single year; however, they did not 

specify whether the AE report counts were based on primary 

or secondary suspects or both. The analysis conducted by 

Hoffman et al considered AE reports where study drugs 

were primary suspects, whereas we considered AE reports 

where study drugs were either primary or secondary suspect. 

As both primary and secondary suspects are often used 

for AE reporting data analysis, we included both types of 

suspects. In addition, both these studies did not evaluate 

the pattern of AE reporting rates.10,11 Therefore, the pattern 

of AE report counts when adjusted for sales data was not 

available. The authors of these studies noted this limitation. 

Our study examined patterns of AE reporting rates and shows 

that even patterns of AE reporting rates (AE report counts 

per 1,000 units sold) of oncology drugs do not exhibit the 

Weber effect.

A trend of continuous increase in AE reporting was 

expected with a year-on-year increase in the number of 

AE reports logged in to the FAERS.9,34 However, this was 

not corroborated by the results of our study as AE reports 

of only about one-fourth of the drugs included in the study 

demonstrated a continuous year-on-year increase in the 

number of AEs.

The AE reporting patterns of the two drugs sorafenib 

and lapatinib are especially of note as both these drugs had 

a second-year decrease in the number of reports. Sorafenib 

was approved in 2005 and is used for the treatment of 

unresectable hepatocellular carcinoma, advanced renal cell 

carcinoma, and locally recurrent or metastatic, progressive, 

differentiated thyroid carcinoma. Lapatinib was approved in 

2006 and is used in the treatment of advanced or metastatic 

breast cancer. There could be multiple plausible reasons 

for this decrease in AE reporting in the second year such as 

substantial response from physicians in the first year after 

approval and AE profile.

Some earlier studies such as the ones conducted by 

Wallenstein and Fife35 and McAdams et al6 examined the 

reporting rates.35 However, both these studies were not for 

oncology drugs. Wallenstein et al studied AE reporting 

rates of NSAIDs, and McAdams et al studied AE report-

ing rates of ARBs. Both these studies used the number of 

prescriptions as denominators. Wallenstein et al did not find 

a Weber pattern, whereas McAdams et al did find a pattern 

that approximated Weber pattern in AE reporting rates in 

their respective studies.10 Our study did not find a consistent 

pattern in AE reporting rates for oncology drugs. The AE 

reporting rate patterns did not exhibit a second-year peak 

except for cetuximab. However, even for cetuximab, the 

decline in AE reporting rate was not continuous. The most 

common pattern was that of a decrease in AE reporting rate 

in the second year after the drug approval. This is explainable 

and expected. The sales of the drugs subsequent to approval 

increase tremendously owing to the addition of new geogra-

phies, increased reach of the sales network, and awareness.

All spontaneous reporting databases are affected by 

underreporting. This phenomenon of underreporting would 

have affected all study drugs, thereby having no bearing on 

the results of our study.

The Weber effect was postulated to occur as physician 

interest and reporting of newly observed AEs were more 

in the initial years of approval of a drug. In the subsequent 

years, familiarization with AEs led to reduced reporting of 

clinically mild or trivial reactions.3 The oncology patients 

are better monitored for AEs (more severe) and have more 

frequent interactions with doctor. This could be a reason 

behind sustained reporting of AEs with oncology drugs, 

which could have contributed to nonobservance of the Weber 

effect in these drugs. The other factors that could have led 

to nonobservance of the Weber effect are institution of risk 

evaluation and mitigation strategies, more stringent regula-

tory authorities, increased volume of AE reports, and better 

doctor and patient awareness due to Internet access and social 

media, which were not present at the time of initial postula-

tion of the Weber effect.9,36–39

The AE reporting patterns of the study drugs did not 

have any consistency when examined by drug class (NMEs 

versus Biologics) or by the route of administration. Thus, 

these patterns seemingly are governed by multiple factors 

rather than a single determinant.

Overall, the current AE reporting or reporting rates of 

oncology drugs do not follow any particular pattern. Market 

dynamics, qualitative AE profiles, the number of alternative 

medicines in the treatment group, risk management obliga-

tions, the incidence of indication of use are some of the 

factors that might be responsible for this variability in the 

AE reporting patterns.

Conclusion
This study does not support the existence of the Weber 

effect in AE reporting of oncology drugs. It seems that AE 

reporting or reporting rates for oncology drugs to USFDA 

do not follow any consistent pattern. In light of earlier 

studies and on the basis of data from our study, it seems 

that the Weber effect is not of relevance in contemporary 
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pharmacovigilance of oncology drugs and may not be a 

relevant factor in the analysis of postmarket AE data. It is 

difficult to pinpoint the exact cause of nonreplication of this 

effect; however, regulatory changes, increased thrust on 

pharmacovigilance, and significant change in volume of AE 

reports since 1984 may have contributed toward this shift. 

Inherent nature of oncology setup and AE profile could also 

have a role to play. Further, it seems that AE reporting is 

dependent on multiple factors. Standalone factors such as 

time since approval, route of administration, and nature of 

drug (biologic versus nonbiologic) do not dictate consistent 

AE reporting patterns.
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