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VERSION 1 - REVIEW 

REVIEWER Shihe Fan 
Alberta Health Services, Canada 

REVIEW RETURNED 26-Sep-2014 

 

GENERAL COMMENTS This paper addresses a very important public health safety issue. 
The methodology promoted, which is the core of this paper, is not 
new however. It falls broadly in the spatial epidemiology arena. The 
statistical analysis could therefore be significantly improved by 
adopting spatial statistical tools.  
 
Another key area for improvement, which the authors have correctly 
identified in the discussion section but not carried out in the analysis, 
is the dependent variable and independent variable relationship. The 
significant census variables identified may be just proxies to the real 
drivers to the distribution of the notices, i.e. the distribution of the 
cancers that the drug is approved for. Cancer is a chronic disease; 
certain types of cancer are associated with aging. Wealth (This 
information should also be available from the census data) is 
correlated with purchasing power. Another analytic improvement is 
the spatial relationship between distributors and notices. Adding 
these to the current analysis will significantly strengthen the paper.  
 
Minor comments are:  
1. It is not clear if the correlation coefficients reported are calculated 
in a pair-wise fashion or in a multivariate fashion.  
2. It is difficult to decide what contribution that table 2 makes to the 
paper if these census variables are not influential to the distribution 
of counterfeit Avastin notices.  
3. It might be better to change the background of Figure 3 to a light 
color to improve the contrast. The current map is difficult to read. 

 

 

 

 

REVIEWER Kazuko KIMURA 
Kanazawa University, Japan 
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REVIEW RETURNED 10-Oct-2014 

 

GENERAL COMMENTS -p4 34: The author should mention who among HCPs are the 
recipient of Doctors' letter(DL.) ; Can any HCPs request Doctors 
letters and receive all kinds of DLs including adverse drug reactions

？ If it is the case, counterfeit Avastin notice is an examples of DL 

distribution and this article is just analysing receipient of DL to tell 
above 65 years and white HCRs are major receivers . the author 
should take into account in his discussion. Please justify/discuss to 
use DL for analysing counterfeit notice recipient or write limit 
precisely to use DL . Comparison between geographycal counterfeit 
Avastin distribution and recipient area may help  discussion.  
-p7 line 27: It should be written clearly how Avastin notices were 
sent to HCP, such as by postal mail, by fax , by e-mail, or by HP.  
-same p. line 30: characteristics of (1) is not clear compared with (2) 
and (3). Does (1) include both Wave 1 and Wave 2?  
-p9 line56: "a counterfeit Avastin" should read "a counterfeit Avastin 
notice"  
-p13 line 46: incidents should read incidents notice  
-p18 Fig 1. letters are too small to read. 
 
This is an encouraging article to develop stronger strategies against 
counterfeit distribution. However, it is necessary to clarify how 
addressees of Doctors letter are chosen by FDA.   

 

VERSION 1 – AUTHOR RESPONSE 

DR. FAN’S COMMENTS:  
This paper addresses a very important public health safety issue. The methodology promoted, which 
is the core of this paper, is not new however. It falls broadly in the spatial epidemiology arena. The 
statistical analysis could therefore be significantly improved by adopting spatial statistical tools.  
 
We thank Dr. Fan for noting that use of additional spatial statistical tools would be valuable to this 
study. In response, we used ArcGIS to calculate the Anselin Local Morans I statistic in order to 
determine, among zip codes receiving counterfeit notices, which areas formed clusters among high 
values of population age 65+, low values of population age 65+, and outliers within each cluster. We 
have therefore produced an additional figure (Figure 4) for this article, which visually represents color-
coded clusters and outliers. In addition, we have included the following text in our Methods section 
and Results section, respectively. We note that while the methods are not novel, applying geospatial 
analysis to assess counterfeit medicines has not been readily performed in the literature.  
 
“The Anselin Local Morans I statistic was subsequently calculated in order to produce a map, for a 
select demographic characteristic, that displayed a high-value cluster and low-value cluster, along 
with outliers within these clusters.” [p.8, ¶2]  
…  
“A subsequent cluster and outlier analysis showed clusters of high numbers of individuals over age 
65 for metropolitan areas in Southern California, the New York metropolitan area, and the Miami 
metropolitan area (Figure 4)” [p.10, ¶2]  
 
 
Another key area for improvement, which the authors have correctly identified in the discussion 
section but not carried out in the analysis, is the dependent variable and independent variable 
relationship. The significant census variables identified may be just proxies to the real drivers to the 
distribution of the notices, i.e. the distribution of the cancers that the drug is approved for.  
 
We thank Dr. Fan for pointing out that the demographic variables analyzed in this study may be proxy 
measures for Avastin distribution. We agree that variations in cancer incidence may influence the 
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distribution of counterfeit Avastin in that these variations would influence where Avastin is more likely 
to be prescribed; we believe that the most appropriate variable to directly assess these variations 
would be a variable that directly describes the geographic distribution of Avastin compared to national 
cancer incidence or prevalence data. While these data likely exist, those we have tried to access that 
include both Avastin distribution and cancer incidence/prevalence data are proprietary or only 
available for a fee/license so were not available for this study. We also note that the primary driver for 
the FDA notices was whether a clinic had purchased from a suspect distributor, not whether a 
particular patient population had higher incidents of cancers. As you note however, this is an 
important limitation. Therefore, we have decided to include the following text in our Limitation section:  
 
“As an example, some demographic variables we identified as being associated with receipt of a 
counterfeit Avastin notice may simply reflect the geographic distribution of demographic variables 
associated with Avastin-treatable cancers. Analysis of data more accurately describing the 
geographic distribution of Avastin (i.e. prescribing and/or reimbursement data) and U.S. cancer 
incidence/prevalence data has the potential to address this limitation, but was not readily accessible 
and is beyond the scope of this study.” [p.14, ¶2]  
 
 
Cancer is a chronic disease; certain types of cancer are associated with aging. Wealth (This 
information should also be available from the census data) is correlated with purchasing power.  
 
We thank Dr. Fan for noting the likely importance of these demographic characteristics. For the 
reason you have pointed out, we agree that age should influence Avastin prescribing habits and 
therefore the likelihood of counterfeit Avastin receipt. Wealth too should play an important role; 
income is indeed available in zip code-level census data, though this variable may incompletely 
measure wealth, as a proper measure of true wealth should include a healthcare access component. 
Moreover, the relationship between income and counterfeit receipt can be confounded by uneven 
distribution of insurance coverage across age groups. Since age groups above age 65 should be 
associated with higher insurance coverage due to Medicare eligibility, variations across income may 
be diminished, though income itself may influence enrollment in supplemental Medicare insurance. As 
a result of the complicated confounding caused by these various economic factors, we have decided 
to restrict our analysis to the 44 demographic characteristics provided by the Census Bureau along 
with its zip code-level basemap. However, we completely agree that we have overlooked the attention 
deserved by the influence of age and economic factors on the potential receipt of counterfeit Avastin, 
and so we have decided to add the following paragraph to our Limitations section:  
 
“The demographic variables analyzed in this study were those made publically available along with 
geospatial data packaged for analysis through the use of geospatial software. Though these 44 
characteristics provide a preliminary understanding of demographic differences by counterfeit notice 
receipt status, possibilities for redundancy and incompleteness exist. For example, the variables that 
represent the number of individuals within certain age groups may serve as a proxy measure for 
susceptibility to several cancers that are treatable with Avastin, thereby increasing the possibility that 
this age group is more highly prescribed Avastin, which in turn increases the possibility that they went 
to a clinic that purchased and administered a counterfeit version. A similar limitation may apply to the 
variable of individuals over age 65, as these individuals may have greater access to healthcare 
services/coverage through their eligibility for enrollment into Medicare, resulting in higher levels of 
access to Avastin treatment. Given the high price of Avastin, a measure of health insurance coverage 
might also be confounded by income, as income may also equate to increased treatment access 
through additional enrollment into a supplemental Medicare insurance program. Therefore, while 
measures of income and insurance coverage were omitted from this study, further exploration of the 
complex multivariate relationships between Avastin financing, economics and access are needed to 
further validate study results.” [p.14-carryover, ¶2-carryover]  
 
 
Another analytic improvement is the spatial relationship between distributors and notices. Adding 
these to the current analysis will significantly strengthen the paper.  
 
We thank Dr. Fan for pointing out that it would be helpful to consider the relationship between 
locations of distributors and locations where notices were received. In response, we have created a 
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map that allows for readers to visually inspect the relationship between geocoded addresses for North 
American distributors and geocoded addresses where notices were received (Figure 2). We note that 
the distribution of counterfeit Avastin is quite complex, and implicated a host of distributors outside of 
the U.S. in countries such as Turkey, Switzerland and the United Kingdom. We limit additional 
information presented here to distributors in N. America. In addition, we have added the following text 
to the Methods section and Results section, respectively:  
 
“An additional map was created that displayed the geocoded locations of FDA identified North 
American counterfeit Avastin distributors also with geocoded locations where FDA notices were 
received, in order to allow for visual inspection of potential relationships between these sets of 
addresses.” [p.8, ¶1]  
…  
“When conducting mapping of addresses for North American counterfeit distributors along with 
counterfeit notice recipients, visualization revealed that some distributors appeared to be located 
among clusters of counterfeit notices (Southern California and New York), while other distributors did 
not appear to be located among clusters of counterfeit notices and were even located outside of the 
U.S. (i.e. Canada) (Figure 2).” [p.10, ¶1]  
 
 
Minor comments are:  
1. It is not clear if the correlation coefficients reported are calculated in a pair-wise fashion or in a 
multivariate fashion.  
 
We thank Dr. Fan for noting this potential source of confusion for future readers. We have added the 
following specification in the Methods section in order to ensure that readers can identify these 
coefficients as resulting from pairwise analyses:  
 
“To guide the construction of maps that compared demographics between notice receipt and non-
receipt, a table of pairwise correlations was made to determine which demographic variables were 
individually most correlated with zip codes having received a counterfeit Avastin notice.” [Emphasis 
added; p.7, ¶2]  
 
 
2. It is difficult to decide what contribution that table 2 makes to the paper if these census variables 
are not influential to the distribution of counterfeit Avastin notices.  
 
We thank Dr. Fan for pointing out that the variables analyzed in Table 2 harbor this limitation with 
respect to the total set of counterfeit notices. We have therefore decided to add the following text to 
the Discussion section:  
 
“Though these predominantly racial demographics were found to significantly differ between Wave 1 
and Wave 2, these variables may not be explanatory for the receipt of a counterfeit Avastin notice, as 
they were not among the variables more highly correlated to the entire set of geographic areas where 
counterfeit notices were received. Therefore, these variables may be more useful in discerning 
differences between notice distributions, as opposed to explaining the geographic relationships 
related to counterfeit Avastin receipt.” [p.12, ¶2]  
 
 
3. It might be better to change the background of Figure 3 to a light color to improve the contrast. The 
current map is difficult to read.  
 
We thank Dr. Fan for this helpful suggestion. In response, we have decided to change the 
background of Figure 3 (now Figure 5) to light green.  
 
 
DR. KIMURA’S COMMENTS:  
-p4 34: The author should mention who among HCPs are the recipient of Doctors' letter(DL.) ; Can 

any HCPs request Doctors letters and receive all kinds of DLs including adverse drug reactions？ If it 

is the case, counterfeit Avastin notice is an examples of DL distribution and this article is just 
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analysing receipient of DL to tell above 65 years and white HCRs are major receivers . the author 
should take into account in his discussion. Please justify/discuss to use DL for analysing counterfeit 
notice recipient or write limit precisely to use DL . Comparison between geographycal counterfeit 
Avastin distribution and recipient area may help discussion.  
 
We thank Dr. Kimura for making us aware of these potential improvements to the article. Indeed, 
there existed unnecessary ambiguity in describing the nature of these warning letters. Specifically, 
FDA investigated the issue after being informed by the UK MHRA and received information identifying 
certain U.S. medical practices that had purchased medications from foreign or unlicensed suppliers. 
These practices were then sent targeted warning letters by the FDA. Only these specific 
clinics/physicians received warning letter (i.e. an HCP could not request a DL and adverse drug 
events were not reported or collected using these DLs). Primarily letters were sent to business 
addresses of clinics and individual physician practitioners. We have therefore added text to the 
Introduction section to provide greater explanation about warning letters and justification for their use:  
 
“As an example, the only public safety information currently available on counterfeit Avastin incidents 
are warning letters issued by the FDA in two waves from 2012-2013 that were sent to approximately 
1,000 U.S. clinical practices suspected of purchasing and/or administering counterfeit versions 
[3,5,21]. This occurred after the United Kingdom’s Medicines and Healthcare Products Regulatory 
Agency prompted the FDA in December 2011 to examine the possibility of counterfeit Avastin 
entering the U.S. drug supply chain. The FDA’s subsequent investigation led to identification of U.S. 
medical practices that had purchased multiple medications from certain unlicensed and foreign 
distributors that were also specifically identified as distributors of counterfeit Avastin. The FDA 
subsequently mailed by letter and posted on its website a warning letter to each of these identified 
practices (primarily consisting of business addresses for health clinics and individual physician 
practitioner recipients). These FDA warning letters are the only publicly available data identifying 
clinics/physicians who purchased and/or administered counterfeit Avastin, and the patient populations 
potentially impacted.” [p.5, ¶2]  
 
Though data were not available on the geographic spread of Avastin recipients, we agree that this is 
a limitation. In response, we have added analysis visualizing the geospatial relationship between 
identified counterfeit Avastin North American distributors and those clinics/physicians that received a 
counterfeit Avastin warning notice. We have also decided to include the additional language reflecting 
this limitation in our “Limitations” section:  
 
“An additional map was created that displayed the geocoded locations of FDA-identified North 
American counterfeit Avastin distributors also with geocoded locations where FDA notices were 
received, in order to allow for visual inspection of potential relationships between these sets of 
addresses.” [p.8, ¶1]  
…  
“When conducting mapping of addresses for North American counterfeit distributors along with 
counterfeit notice recipients, visualization revealed that some distributors appeared to be located 
among clusters of counterfeit notices (Southern California and New York), while other distributors did 
not appear to be located among clusters of counterfeit notices and were even located outside of the 
U.S. (i.e. Canada) (Figure 2).” [p.10, ¶1]  
…  
“As an example, some demographic variables we identified as being associated with receipt of a 
counterfeit Avastin notice may simply reflect the geographic distribution of demographic variables 
associated with Avastin-treatable cancers. Analysis of data more accurately describing the 
geographic distribution of Avastin (i.e. prescribing and/or reimbursement data) and U.S. cancer 
incidence/prevalence data has the potential to address this limitation, but was not readily accessible 
and is beyond the scope of this study” [p.14, ¶1]  
 
 
-p7 line 27: It should be written clearly how Avastin notices were sent to HCP, such as by postal mail, 
by fax , by e-mail, or by HP.  
 
We thank Dr. Kimura for pointing out the need for this clarification. We have included the following 
language to clarify how notices were sent to HCPs:  
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“The FDA subsequently mailed by letter and posted on its website a warning letter to each of these 
identified practices (primarily consisting of business addresses for health clinics and individual 
physician practitioner recipients). These FDA warning letters are the only publicly available data 
identifying clinics/physicians who purchased and/or administered counterfeit Avastin, and the patient 
populations potentially impacted.” [p.5, ¶2]  
 
 
-same p. line 30: characteristics of (1) is not clear compared with (2) and (3). Does (1) include both 
Wave 1 and Wave 2?  
 
We thank Dr. Kimura for noting potential confusion that might derive from the inclusion of multiple 
different basemaps in this study. In response, we have edited the Methods section so that it no longer 
mentions the basemap related to US states, as this basemap was neither used for purposes related 
to statistical analysis nor cartographic visualization. We have also decided to include the following text 
to clarify the role of different basemaps:  
 
“Analyses for this study included comparisons for areas of notice receipt versus areas of notice non-
receipt, and also included comparisons for areas of Wave 1 receipt versus areas of Wave 2 receipt. 
Since the zip code-level basemap included demographic data for over 30,000 spatial data points, this 
basemap was used to analyze whether these 44 demographic characteristics may have had a role in 
comparing these different sets of areas. These zip code-level characteristics were spatially 
amalgamated into counties for the purpose of producing maps. Therefore, the county-level basemap 
was primarily used for cartographic visualization.” [p.6-carryover, ¶3]  
 
 
-p9 line56: "a counterfeit Avastin" should read "a counterfeit Avastin notice"  
 
We thank Dr. Kimura for pointing out that this phrase was incomplete. We have therefore added the 
word “notice.”  
 
 
-p13 line 46: incidents should read incidents notice  
 
We thank Dr. Kimura for suggesting this correction. We agree and have therefore replaced the word 
“incidents” with the phrase “incidents notices.”  
 
 
-p18 Fig 1. letters are too small to read.  
 
We thank Dr. Kimura for this helpfully pointing this out to us. In response, we have made the legend 
text larger so that they will be easier to read.  
 
 
This is an encouraging article to develop stronger strategies against counterfeit distribution. However, 
it is necessary to clarify how addressees of Doctors letter are chosen by FDA.  
 
We completely agree with Dr. Kimura, and we thank him for his helpful suggestions for revising this 
article. As described above, we decided to include the following text in order to address this need for 
clarification:  
 
“As an example, the only public safety information currently available on counterfeit Avastin incidents 
are warning letters issued by the FDA in two waves from 2012-2013 that were sent to approximately 
1,000 U.S. clinical practices suspected of purchasing and/or administering counterfeit versions 
[3,5,21]. This occurred after the United Kingdom’s Medicines and Healthcare Products Regulatory 
Agency prompted the FDA in December 2011 to examine the possibility of counterfeit Avastin 
entering the U.S. drug supply chain. The FDA’s subsequent investigation led to identification of U.S. 
medical practices that had purchased multiple medications from certain unlicensed and foreign 
distributors that were also specifically identified as distributors of counterfeit Avastin. The FDA 
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subsequently mailed by letter and posted on its website a warning letter to each of these identified 
practices (primarily consisting of business addresses for health clinics and individual physician 
practitioner recipients). These FDA warning letters are the only publicly available data identifying 
clinics/physicians who purchased and/or administered counterfeit Avastin, and the patient populations 
potentially impacted.” [p.5, ¶2]  

 

 

VERSION 2 – REVIEW 

REVIEWER Kazuko KIMURA 
Kanazawa University  
Japan, 

REVIEW RETURNED 10-Nov-2014 

 

GENERAL COMMENTS The revised article is considerably improved and could be accepted. 
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