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serial # 86) and believes that they provide helpful supportive information on the clinical 

relevance of the chosen ELISA cutoff for seropositivity. 

Id. at ‘30-31 (emphasis added). 

 Merck’s April 13, 2005 letter to FDA’s Norman Baylor in response to FDA 334.

Comment 10 stated: 

Response [10]: 

We acknowledge that the lower bound of the confidence interval for the group with M-

M-R™II with 4.8 log10 TCID50 Mumps Virus Potency was below 90%.  However, in 

order to demonstrate that M-M-R™II with 4.1 log10 TCID50 Mumps Virus Potency was 

an acceptable end-expiry potency, the primary hypothesis required that: 

 The mumps immune response in children who receive M-M-R™II with 4.1 log10 

TCID50 be no Mumps Virus Potency group be no more than 5 percentage point 

lower than mumps immune response in M-M-R™II with 4.8 log10 TCID50 Mumps 

Virus Potency group in order to declare similarity... 

 M-M-R™II with 4.1 log10 TCID50 Mumps Virus Potency had to induce an 

acceptable mumps immune response with the lower bound of the ... [Confidence 

Interval] on the observed response being greater than >90% in subjects who 

develop neutralizing antibodies. 

These hypotheses were met in this study; therefore, 4.1 log10 TCID50 Mumps Virus 

Potency Group (92.2% versus 93.3%) was declared an acceptable end-expiry titer for M-

M_R™II.  There was not an acceptability hypothesis for the 4.8 log10 TCID50 mumps 

virus potency. 

Though the 4.8 log10 TCID50 Mumps Potency Group had a slightly lower observed 

mumps seroconversion rate than the 4.1 log10 TCID50 Mumps Virus Potency Group... 

based on the mumps virus neutralization assay, this difference is not statistically 

significant ... Due to an unexpectedly higher pre-positive rate in the plaque-reduction 

neutralization assay (PRN) and a sample storage issue, only 437 subjects were evaluable 

Appx1001
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in the 4.8 log10 TCID50 Mumps Virus Potency Group.  If the study had maintained the 

planned evaluable sample size of 502 subjects in the 4.8 log10 TCID50 and the same 

seroconversion rate of 92.2% was observed, the probability that the true rate was above 

90% would have been ~97%. 

The current M-M-R™II label states that a single injection of the vaccine induced mumps 

neutralizing antibodies in 95.8% of susceptible persons.  This was based on ... an earlier 

version of mumps neutralization assay.  Since the original mumps neutralization assay 

was no longer in operation, a new plaque-reduction neutralization assay (PRN) designed 

to quantitate mumps neutralizing antibody in prevaccination and postvaccination sera was 

developed for this study to evaluate mumps end expiry potency.  Despite the use of a 

different assay, the seroconversion rate of 92.2% ... for the 4.8 log10 TCID50 Mumps 

Virus Potency Group was inline with that observed in the original clinical studies used in 

the licensure of M-M-R™II. 

The PRN assay was developed and validated by the applicant specifically for this study, 

and is not the primary assay used by the applicant to evaluate the serologic response to a 

mumps virus-containing vaccine.
897

  Typically, the mumps ELISA is used to detected 

immunoglobulin gamma antibody (IgG) to mumps virus before and after vaccination.  

The observed seroconversion rates using the mumps ELISA for the 4.8 and 4.1 log10 

TCID50 Mumps Virus Potency Groups were 98.1% and 96.9%, respectively.  Based on 

the applicant’s broad experience since the late 1980’s with this ELISA assay for 

evaluating the mumps serologic response to M-M-R™II, the observed rate in the 4.8 

log10 TCID50 Mumps Virus Potency Group is consistent with historical experience. 

MRK-KRA00000315 at ‘44-45 (emphasis added). 

                                                      
897 See also MRK-KRA00051640 (January 17, 2003 email from Dr. David Krah to Dr. Leonard Rubinstein stated: 

“The M-M-RII Protocol 006 study used a straightforward, non-enhanced neutralization, using several different 

indicator viruses.  The M-M-RII [Protocol 007] study used an anti-IgG enhanced neutralization and the low-passage 

indicator virus.  We would have used the same assay used in 006 for 007 except that we could not achieve the 90% 

seroconversion sensitivity with any of the wild-type mumps strains without enhancing the assay sensitivity.  We 

could measure >90% seroconversion using the vaccine strain as the indicator, but CBER required use to use a “wild-

type” indicator virus for 007.”) 

Appx1002
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 Merck’s April 13, 2005 letter to FDA’s Norman Baylor in response to FDA 335.

Comment 11 stated: 

Response [11]:  … 

For the mumps (PRN) per-protocol analyses, 204, 229, and 235 subjects were excluded.... 

As displayed in Table 11 of the Protocol 007 CSR, the majority of the subjects excluded 

(>55%) were excluded due to an unknown serostatus at baseline... Subjects whose blood 

samples were stored at 4C for >1 year prior to testing in the PRN assay (and hence 

declared invalid...) were considered as having an unknown baseline mumps (PRN) 

serostatus.  Thus, over half of the exclusions due to an unknown serostatus ... resulted 

from the improper storage of the blood samples.  In addition, since baseline and 6-week 

blood samples were tested in pairs in the PRN assay, subjects who did not have both a 

baseline and a 6-week blood sample were not tested.  ... The second largest reason for 

being excluded from the per protocol analyses was due to a positive prevaccination 

serostatus ... 

… Of the 204, 229, and 235 subjects excluded from the mumps (PRN) per-protocol 

analyses in the 3.8, 4.1, and 4.7 log10 TCID50 mumps virus potency groups, respectively, 

greater than 60% ... were included in the mumps (ELISA) per-protocol analyses.  The 

mumps (ELISA) seroconversion rates (SCRs) based on these subjects were 95.4%... 

96.3% ..., and 98.2% for the 3.8, 4.1, and 4.8 log10 TCID50 mumps virus potency groups, 

respectively, which were comparable to the mumps (ELISA) SCRs observed for the 

entire per-protocol population ... 

Id. at ‘47-48 (emphasis added). 

335.1. A letter from FDA’s Director, Division of Vaccines and Related Products 

Applications Office of Vaccines Research and Review, CBER, Dr. Karen Goldenthal, to MRL’s 

Associate Director, Worldwide Regulatory Affairs, Dr. Alison Fisher, dated October 17, 2005, 

stated: 

Appx1003
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This letter is in regard to the Supplement to your License Application submitted under 

Section 351 of the Public Health Service Act. 

The Center for Biologics Evaluation and Research (CBER) has completed the review of 

your Supplement received on April 13, 2005, for Measles, Mumps and Rubella Virus 

Vaccine Live (M-M-R®II), to include a change in the labeled potency of the mumps 

component of M-M-R®II from 20,000 TCID50 to 12,500 TCID50.  Our review finds that 

the information and data submitted are inadequate for final approval at this time based on 

the deficiencies described below. 

1.  The clinical trial described in your supplement is inadequate to support 

this label change for the mumps component due to the following deficiencies: 

a.  A substantial amount of sample data was excluded from the 

analysis.  We note that only 437 out of 672 immunized control group 

subjects contributed to the pre-protocol analysis.  This large proportion of 

missing data precludes a conclusion of success... 

c.  The control lot failed the acceptability criteria as you acknowledge 

in your April 13, 2005 response. 

If you intend to pursue the proposed changes in labeled potency, we recommend that you 

support the proposed label change by correlating these study data and/or other relevant 

mumps vaccine immunogenicity data with the immunogenicity data from the original 

efficacy studies.  You could also consider shortening the end-expiry dating period based 

upon these data. 

MRK-KRA00000479 at ‘79-80 (emphasis added).  

335.2. A letter from MRL’s Associate Director, Worldwide Regulatory Affairs, Dr. 

Alison Fisher, to FDA’s Dr. Norman Baylor, Office of Vaccines Research and Review, CBER, 

regarding “Measles, Mumps and Rubella Vaccine Live (MMRII) STN 101069/5061, 

RESPONSE TO REQUEST FOR INFORMATION,” dated November 15, 2006, stated: 

Appx1004
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“Reference is made to a letter from CBER on October 17, 2005 regarding the above 

supplement.” MRK-KRA00000393. 

335.3. Merck’s November 15, 2006 letter, responding to FDA’s Comment 1.a stated:  

We acknowledge the deficiency concerning the mumps plaque reduction neutralization 

(PRN) assay.  However, we believe that the clinical trial described in our supplement, 

and further described in this response, is adequate to support the proposed MMRII label 

change to revise the mumps end-expiry potency ... 

Furthermore, additional analysis performed by MRL has shown a strong correlation 

(93.6%) between ELISA and PRN serology results suggesting that the majority of the 

non-evaluable samples would have tested positive by PRN (BB-IND 1016, serial 86, June 

2002).  

Given that we have mumps ELISA antibody titers for a substantial portion of the subjects 

with missing (or non-evaluable) PRN data, the observed ELISA results and the strong 

correlation between ELISA and PRN assay provide indirect evidence about the likely 

outcome for the missing data. 

MRK-KRA00000393 at ‘99-00 (emphasis added). 

335.4. Merck’s November 15, 2006 letter, responding to FDA’s Comment 1.c, stated: 

… mumps ELISA antibody titers are available for a substantial portion of the subjects 

with non-evaluable PRN data in all 3 groups, including the control group (subjects 

immunized with M-M-R™II containing mumps virus potency of 4.8 log10 TCID50/dose. 

The observed mumps ELISA results (98.0%) and the strong correlation between ELISA 

and PRN assay provide indirect evidence about the likely outcome for the missing data in 

the 4.8 log10 TCID50 mumps potency group. 

Additionally, there are several factors relating to the use of a neutralization assay that 

should be considered: 

 Although virus neutralization assays may be the most predictive method for 

assessing protective immunity, these assays are not standardized making them 

Appx1005
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poorly suited to evaluate large numbers of human sera due to assay variability 

(Mauldin et al. 2005. Mumps Virus Specific Antibody Titers from Pre-Vaccine 

Era Sara: Comparison of the Plaque Reduction Neutralization Assay and Enzyme 

Immunoassays. J. Clin. Microbiol. 2005; 9:4847-4851). … 

- Given the suitability of the internal control group in this clinical trial (see 

explanation provided in the preceding bullet point), the true performance of the 

PRN assay used in this clinical trial should be assessed by responses observed in 

the control group rather than by the arbitrary acceptability criteria (lower bound of 

the observed response being equal or greater than 90%) set by the applicant.  

- The PRN assay used in the study was developed solely for the purpose of this 

clinical trial. It was not used in any previous nor subsequent clinical trials. It is 

therefore difficult to ascertain the real performance of this assay other than in the 

context of this clinical trial.  

… 

Since the data show that M-M-R™II containing 4.1 log10 TCID50 mumps potency 

induced an acceptable antibody response to mumps, as determined by the seroconversion 

rate for mumps neutralizing antibodies, which was also noninferior to M-M-R™II 

containing a release dose of mumps virus (4.8 log10 TCID50), a mumps virus potency of 

4.1 log10 TCID50 was declared an acceptable end-expiry titer for MMRII. 

MRK-KRA00000393 at ‘404-405 (emphasis added). 

b. WT ELISA Used to Support sBLA for Mumps End Expiry 

 In May 2007 CBER responded to Merck’s November 2006 submission and stated: 336.

“the science related to immunogenicity testing of M-M-R®II has substantially evolved since our 

initial testing requirements.  Use of ELISA data to evaluate the effect of differences in product 

potency on immunogenicity is now acceptable.”
 898

  Merck prepared an Amendment to the 

Supplemental Biologics License Application providing additional information to CBER, including 

                                                      
898 MRK-KRA00000385. 
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data from rHA Protocol 009 and ProQuad Protocol 012, to support the use of Protocol 007 WT 

ELISA data in support of the Mumps End Expiry application. In December 2007, FDA approved 

the reduction in the end expiry claim of the MMRII label to “not less than 4.1” based on the WT 

ELISA results from the Protocol 007 Clinical Study.
899

 

336.1. A letter from FDA’s Acting Director, Division of Vaccines and Related Products 

Applications, Office of Vaccines Research and Review, CBER, Dr. Paul Richman, to MRL 

Associate Director, Worldwide Regulatory Affairs, Alison Fisher, dated May 18, 2007,
900

 stated: 

This letter is in regard to the Supplement to your license Application submitted under 

Section 351 of the Public Health Services Act. 

The Center for Biologics Evaluation and Research (CBER) has completed the review of 

your Supplement received on April 13, 2005, for Measles, Mumps and Rubella Virus 

Vaccine Live (M-M-R®II), to include a change in the labeled potency of the mumps 

component of M-M-R®II from 20,000 TCID50 to 12,500 TCID50.  Our review finds that 

the information and data submitted are inadequate for final approval at this time.  We 

cannot accept use of multiple imputation analyses of the PRN data to support the 

lowering of mumps vaccine end-expiry potency. 

However, the science related to immunogenicity testing of M-M-R®II has substantially 

evolved since our initial testing requirements.  Use of ELISA data to evaluate the effect 

of differences in product potency on immunogenicity is now acceptable.  The change in 

end-expiry potency can be supported by the following analyses: 

1. Product consistency 

                                                      
899 MRK-KRA00000383. 
900 See MRK-KRA00552862 (A May 21, 2007 email from Alison Fisher to Luwy Musey, Jonathan Hartzel, and 

others, subject “FW:” stated: “Please let me know your thoughts here and your timeline for addressing this.  Thanks 

again for your hard work in bringing the FDA to the conclusion that use of ELISA, to evaluate immunogenicity for 

the mumps end expiry study, can be acceptable given some further analysis.”  A reply email dated May 21, 2007 

from Dr. Hartzel to Dr. Fisher, Dr. Musey, and others stated:  “Wow.  What a bizarre twist to an already bizarre 

history for this study. ...” (emphasis added). 
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We request a demonstration of consistency between sublot 3 (4.8 log10 TCID50 

mumps potency) in the present study and two other lots used in previous MMR 

studies, e.g. Protocols 010-012, with mumps potency of at least 4.8 log10.   ... 

2. Non-inferiority 

If consistency among the three lots is demonstrated ... the ELISA results of the 

three lots are pooled to form a control group (C).  Noninferiority of Sublot 2 (4.1 

log10 TCID50 mumps potency) from this supplement will be demonstrated by 

comparing ELISA results of this sublot (T) with ELISA results of the pooled 

control group which has at least 4.8 log10 mumps potency... 

MRK-KRA00133168 at ‘170-71 (emphasis added). 

336.2. A letter from MRL’s Associate Director, Worldwide Regulatory Affairs, Dr. 

Alison Fisher, to FDA’s Norman Baylor, Office of Vaccines Research and Review, CBER, 

regarding “Measles, Mumps and Rubella Vaccine Live (MMRII) STN 101069/5061, 

Amendment to Supplemental Biologics License Application Response to FDA Request for 

Information,” dated June 5, 2007, stated:  

In this amendment to the supplement we include responses to CBER’s May 18, 2007 

questions regarding the change in mumps end expiry potency.  These responses include 

the statistical analysis requested by CBER for product consistency and non inferiority 

based on the ELISA assay and support the change in mumps end expiry potency to 

12,500 TCID50. 

MRK-KRA00133168. 

336.3. Merck’s responses to CBER’s Question 1 regarding lot consistency stated: 

We were able to demonstrate consistency, based on the statistical methods outlined by 

CBER, between Sublot 3 (4.8 log10 TCID50 mumps virus potency) in the present study 

(007) and two other lots used in previous studies in which M-M-R™II was administered, 
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M-M-R™II Protocol 009 and ProQuad™ Protocol 012.
901

 Below, we describe how we 

arrived at selecting the two other lots and the consistency analysis itself. 

Lot Selection: The pool of studies used to select two other lots of M-M-R™II was limited 

to studies in which the Mumps Enzyme-Linked Immunosorbent Assay (ELISA) with a 

mumps Jeryl Lynn™ 135 antigen was used for mumps immunogenicity testing (to 

coincide with the assay used for Protocol 007).  There were three such studies (see Table 

1), one from the M-M-R™II clinical program and two from the ProQuad™ clinical 

program.  Ultimately the two lots that were chosen were 1) the control lot used for M-M-

R™II Protocol 009 and 2) ...the control lot used for the ProQuad™ consistency lot study, 

Protocol 012.  All studies measured mumps antibody levels at baseline and at Day 42 

postvaccination and used a seroconversion definition of <10 ELISA Ab units at baseline 

to ≥10 ELISA Ab units at Day 42 postvaccination. 

Table 1 provides a summary of the observed, per-protocol mumps immunogenicity 

results from the pool of studies selected from along with the 4.8 log10 TCID50 mumps 

virus potency control arm from Protocol 007.  The results from Protocol 009 (M-M-R™II 

with recombinant human albumin [rHA] study) are from the subjects who received M-M-

R™II (without rHA) with a mumps potency of 5.4 log10 TCID50.  The results from the 

two ProQuad™ studies are from the subjects who received M-M-R™II and VARIVAX 

concomitantly.  Both studies used the same lot of M-M-R™II, which had a mumps 

potency of 5.0 log10 TCID50, but ProQuad™ Protocol 012 was selected over ProQuad™ 

Protocol 013 ... due to the substantially larger number of subjects tested in that study. 

                                                      
901 See Sections IX.A.6.b and c(1) above regarding MMRII Protocol 009 and ProQuad Protocol 012; see also MRK-

KRA00140056 at ‘0109 (Protocol 009 using the WT ELISA with 10 Ab cutoff); see also MRK-KRA00162963 at 

‘3016-17 (Protocol 012 using the WT ELISA with 10 Ab cutoff). 
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MRK-KRA00133172 at ‘72-74 (emphasis and highlight added). 

336.4. Merck’s responses to CBER’s Question 2 regarding non-inferiority stated: 

Since the three control lots of M-M-R™II were shown to be consistent, these lots were 

pooled and compared with Sublot 2 (4.1 log10 TCID50 mumps virus potency) from 

Protocol 007.  A conclusion of similarity was found between Sublet 2 and the pooled lots 

for both seroconversion rates and GMTs, as shown in Table 3. 

Id. at ‘177. 

336.5. Table 3 in Merck’s response to Question 2 stated: 
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Id. at ‘79 (highlight added). 

336.6. A letter from MRL’s Director, Worldwide Regulatory Affairs, Dr. Alison Fisher, 

to FDA’s Dr. Norman Baylor, Office of Vaccines Research and Review, CBER, regarding 

“Measles, Mumps and Rubella Vaccine Live (M-M-R™II) STN 101069/5061, AMENDMENT 

TO SUPPLEMENTAL BIOLOGICS LICENSE APPLICATION,” dated December 3, 2007, 

stated: 

This submission is an amendment to the supplemental BLA, STN 101069/5061, that was 

submitted to the FDA on 29 January 2004.  …  This submission is intended to amend the 

submission from January 2004 with a new annotated label that is built on the current 

label (9739302).  Revisions are in the DESCRIPTION, the revise the mumps end expiry 

from 20,000 TCID50 to 12,500 TCID50, and INDICATIONS AND USAGE sections, 

minor editorial change, as described in the initial submission (STN 10169/5061). 

MRK-KRA00133313. 

336.7. The December 3, 2007 AMENDMENT TO SUPPLEMENTAL BIOLOGICS 

LICENSE APPLICATION  included “Proposed Labeling Text of the Package Circular” and 
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attached a document titled “CURRENT CIRCULAR SHOWING REVISIONS” for M-M-R®II” 

that stated: 

The reconstituted vaccine is for subcutaneous administration. Each 0.5 mL dose contains 

not less than 1,000 TCID50 (tissue culture infectious doses) of measles virus; 20,000 

12,500 TCID50 of mumps virus; and 1,000 TCID50 of rubella virus. 

MRK-KRA00133294 (strikeout, underline in original).   

336.8. A letter from FDA’s Acting Division Director, Division of Vaccines and Related 

Products Applications, CBER, Dr. Loris D. McVittie, to MRL’s Associate Director, Worldwide 

Regulatory Affairs, Dr. Alison Fisher,
902

 dated December 6, 2007, stated: 

We have approved your request to supplement your biologics license application for 

measles, Mumps, and Rubella Virus Vaccine Live, to include a change in the labeled 

potency of the mumps component from no less than 20,000 TCID50 to no less than 

12,500 TCID50 per dose at end of expiry. 

MRK-KRA00141976. 

4. Merck’s Statements in Its Applications for Regulatory Approval Were 

Misleading Because They Omitted That WT ELISA Assay Study Results 

Were Not Related to Protection  

 In my opinion, the measure of immunogenicity in the five clinical studies cited for 337.

support in the three applications were represented to be linked to protection against disease, 

illustrated by the following statements:
903

 

                                                      
902 MRK-KRA01300697 at ‘698 (An email from Alison Fisher to Donna Zacholski, dated December 17, 2008 

stated: “It took several rounds of questions from CBER and responses from Merck to get MEE [Mumps End Expiry] 

approved.  We also submitted an additional statistical analysis of ELISA data in place of PRN assay for CBER 

which was key to approval.”) (emphasis added.) 
903 See also MRK-KRA00126540 at ‘40-41 (sBLA for Mumps End Expiry: “One year persistence serology samples 

will not be tested in the mumps plaque reduction neutralization (PRN) assay. The PRN assay correlates well with the 

mumps ELISA and therefore only the ELISA testing will be conducted for this time point. Revaccinations will be 

based solely on ELISA results.”); MRK-KRA00138137 at ‘144 (sBLA for rHA: “A single clinical trial, Protocol 

009 … supports the replacement of HSA with rHA … as the study results demonstrated that M-M-R™II with rHA 

induced acceptable antibody response rates for … mumps …that are similar (noninferior) to those induced by M-M-

R™II.”); MRK-KRA00140056 at ‘0196 (sBLA for rHA: “Overall, the study results suggest the M-M-R™II with 
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- sBLA for Mumps End Expiry (Protocol 007): “The data presented here indicate 

with a high level of assurance that decreasing the mumps end-expiry titer from 4.3 

[20,000] to 4.1 log10 [12,500] TCID50 per dose in children 12 to 18 months of 

age will ensure that M-M-R™II remains a highly effective vaccine.”
904

 

- sBLA for rHA (Protocol 009): – “Serum level of antibodies to … mumps … will 

be determined by enzyme-linked immunosorbent assays (ELISAs).  Protective 

levels of antibody will be defined as ... ≥ 10.0 ELISA antibody units for 

mumps.
905

  

- BLA for ProQuad (Protocol 012, Protocol 013, Protocol 014) – “The data 

summarized in this clinical summary demonstrate that ProQuad is immunogenic 

… and is as efficacious as its parent products.”
906

 

a. The sBLA for Mumps End Expiry 

 The Supplemental Biologics License Application to change the MMRII mumps 338.

end expiry specification from “not less than 4.3” to “not less than 4.1” was supported by a single 

clinical study that included analysis of the subjects using a WT ELISA with a cutoff of 10 Ab 

units to report a mumps seroconversion rate of 97.4%
907

 for children who received the 4.1 log10 

[12,500] TCID50 dose.  

 With regard to the AIGENT measuring mumps neutralizing antibodies, the sBLA 339.

for Mumps End Expiry stated that “[m]umps neutralizing antibodies were measured immediately 

prior to vaccination and 6 weeks postvaccination using the plaque-reduction neutralization 

                                                                                                                                                              

 

rHA is highly immunogenic, well tolerated, and will be as effective as M-M-R™II with HSA in preventing measles, 

mumps, and rubella.”); MRK-KRA00158320 at ‘350 (BLA for ProQuad: “Merck & Co., Inc. has assessed the 

correlation between neutralizing antibody … and a wild-type enzyme-linked immunosorbent assay ... These data 

support the use of the results of a wild-type ELISA as a correlate for protection.”) 
904 MRK-KRA00135723 at ‘46. 
905 MRK-KRA00140056 at ‘0941. 
906 MRK-KRA00158320 at ‘338- 339. 
907 MRK-KRA00135759 at ‘5782 (sBLA for Mumps End Expiry, Module 5, Protocol 007 Clinical Study Report). 
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(PRN) assay.  PRN assay was used as the primary endpoint because it is a functional assay that 

measures the ability of the vaccine-induced immune response to inhibit viral replication in vitro, 

and can, therefore, be considered a surrogate for vaccine effectiveness.”
908

 

 In my opinion, Merck’s statement to FDA is misleading because it omitted that 340.

Merck had not performed a formal specificity analysis
909

 for the AIGENT assay, and the 

AIGENT had not been validated as a measure of mumps neutralizing antibodies.  Furthermore, 

the statement omitted that the endpoint measured by the AIGENT had not been demonstrated to 

have a connection to protection from disease. 

 With regard to the efficacy of a 4.1 mumps dose, the sBLA for Mumps End Expiry 341.

stated that that “[t]he data presented here indicate with a high level of assurance that decreasing 

the mumps end-expiry titer from 4.3 to 4.1 log10 TCID50 per dose in children 12 to 19 months 

of age will ensure that M-M-R™II remains a highly effective vaccine.”
910

 

 In my opinion, Merck’s statement to FDA was misleading because it omitted that 342.

the assays used in Protocol 007 had not been shown to be connected to protection from disease 

and therefore the results of the assays could not be used to provide reliable information about the 

effectiveness of MMRII with a mumps potency of not less than 4.1 log10 TCID50. 

 With regard to the seroconversion rate as a measure of protection, the sBLA for 343.

Mumps End Expiry stated that “[l]owering the mumps virus potency to 4.1 log10 TCID50 per 

dose maintains >90% seroconversion using a neutralization assay, thus preserving the excellent 

safety and efficacy profile of the vaccine.”
911

 

                                                      
908 MRK-KRA00135723 at ‘30-31 (emphasis added). 
909 Deposition of Florian Schodel, December 22, 2016, 352:14-365:15. 
910 MRK-KRA00135723 at ‘46 (emphasis added). 
911 MRK-KRA00135723 at ‘29. 
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 In my opinion, Merck’s statement to FDA was misleading because it omitted that 344.

the seroconversion rates measured by the AIGENT assay had not been shown to relate to 

protection from disease.  Furthermore, unlike the neutralization assay used in the early efficacy 

studies to support the licensure of mumps vaccines, the seroconversion rate measured by the 

AIGENT assay did not “parallel protection from disease.” 

b. The sBLA for rHA  

 The Supplemental Biologics License Application to replace HSA with rHA in the 345.

M-M-R®II manufacturing process was supported by a single clinical study, Protocol 009, that 

used a WT ELISA with a cutoff of 10 Ab units to report a mumps seroconversion rate of 

99.4%.
912

   

 With regard to the effectiveness of MMRII with rHA, the sBLA for rHA stated 346.

that “[o]verall, the study results suggest that M-M-R™II with rHA is highly immunogenic… and 

will be as effective as M-M-R™II with HSA in preventing… mumps…”
913

 

 In my opinion, the statement to the FDA is misleading because it omitted that the 347.

Protocol 009 clinical study to support the manufacturing change to rHA used the WT ELISA 

assay that had not been shown to have a connection to protection.  Furthermore, since the WT 

ELISA assay used was not connected to protection, it is misleading to state that the WT ELISA 

assay results demonstrate that the manufacturing change from HSA to rHA did not impact the 

efficacy of the vaccine.  

                                                      
912 MRK-KRA00140056 at ‘075 (sBLA for rHA, Module 5, Protocol 009 Clinical Study Report). 
913 MRK-KRA00140056 at ‘0196 . 
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c. The ProQuad BLA 

 The Biologics License Application to approve a license to sell ProQuad was based 348.

on five clinical studies, three that used a WT ELISA with a cutoff of 10 Ab units to report 

mumps seroconversion rates in Protocol 012 of 96.0%;
914

 in Protocol 013 of 95.4% and 

95.2%;
915

 and in Protocol 014 of 99.5%.
916

  This Biologics License Application stated that the 

WT ELISA used in Protocols 012, 013, and 014 to support licensure of ProQuad was a “correlate 

of protection.”
917

 

 With regard to the efficacy of ProQuad, the BLA for ProQuad stated that “The 349.

data summarized in this clinical summary demonstrate that ProQuad is immunogenic … and is as 

efficacious as its parent products.”
918

 

 In my opinion, the statement to the FDA is misleading because the seroconversion 350.

rates reported using the WT ELISA assay that was used in three of the five clinical studies 

supporting the application were not related to protection and could not support the assertion that 

ProQuad was as efficacious as its parent products.  

 The BLA for ProQuad stated that “…Merck & Co., Inc. has assessed the 351.

correlation between neutralizing antibody (as measured in plaque reduction neutralization [PRN] 

assay) and a wild-type enzyme-linked immunosorbent assay (ELISA).  The overall agreement 

rate was 93.6% (480/513).  These data support the use of the results of a wild-type ELISA as a 

correlate for protection.”
919

 

                                                      
914 MRK-KRA00158320 at ‘407 (Protocol 012, Combined Lots Mumps Antibody Responses). 
915 Id., at ‘420 (Protocol 013, Mumps Antibody Response, Concomitant and Nonconcomitant Use).  
916 Id., at ‘431 (Protocol 014 Observed Mumps Antibody Response in subjects who previously received MMRII and 

Varivax). 
917 MRK-KRA00158320 at ’47-48, ’50. 
918 MRK-KRA00158320 at ‘338- 339. 
919 MRK-KRA00158320 at ‘47-48, ’50. 
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 In my opinion, the statement to FDA was misleading because it omitted that the 352.

correlation data comparing the results of Protocol 007 clinical subjects tested by the WT ELISA 

and AIGENT assays did not demonstrate that the WT ELISA was connected to protection from 

disease because neither assay had been shown to relate to protection.  It was also misleading 

because Merck’s assessment of the correlation between the AIGENT and the WT ELISA 

provided no reliable data from which to conclude that the WT ELISA results were a correlate for 

protection.   

D. Merck’s Labels Are Misleading Because They Omit That the WT 

ELISA Merck Used Did Not Relate to Protection From Disease  

1. MMRII Label 2005  

 In 2005, after Merck obtained approval to use rHA, Merck’s label referenced the 353.

rHA in the Description section of the label.  The one clinical study supporting the manufacturing 

change was not included in the Clinical Pharmacology section of the label.  

353.1. In 2005, the “Description” section in Merck’s MMRII label stated: 
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Schedule 1 (collecting MMRII labels including label in effect in 2005). 

353.2. In 2005, the Clinical Pharmacology section of Merck’s MMRII label stated: 
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Schedule 1 (collecting MMRII labels including label in effect in 2005). 

 From 2005 when Merck made the rHA change to MMRII, until December 2007, 354.

when Merck changed the mumps end expiry specification, the Clinical Pharmacology Section of 

the MMRII label cited the efficacy studies supporting the licensure of the monovalent mumps 

vaccine and stated that these “these studies established that seroconversion in response to 

vaccination against … mumps … paralleled protection from … disease[].”  Furthermore, the 
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Clinical Pharmacology section stated: “antibodies associated with protection can be measured by 

neutralization or ELISA assays.”   

 In my opinion, the MMRII label from 2005 – 2007 was misleading because it omits 355.

that the seroconversion rate measured by the WT ELISA assay used in the clinical study 

supporting the change from HSA to rHA had not been shown to “parallel protection from disease” 

as the earlier studies cited in the label had demonstrated.  Furthermore, because the WT ELISA 

assay used in Protocol 009 did not measure “antibodies associated with protection” it is misleading 

to omit that the WT ELISA assay could not provide reliable information about protection from 

disease.    

2. MMRII Label 2007  

 In 2007, after Merck obtained approval to lower the mumps end expiry potency 356.

claim on the MMRII label, Merck’s label stated “not less … 12,500 [4.1 log10] TCID50” of 

mumps  in the Description section of the label.  The one clinical study supporting the change in 

potency, Protocol 007, was not included in the Clinical Pharmacology section of the label. 

356.1. After the mumps end expiry change to the MMRII label in 2007, the “Description” 

section of the MMRII label stated: 
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Schedule 1 (collecting MMRII labels including label in effect in 2007). 

356.2. After the mumps end expiry change to the MMRII label in 2007 the “Clinical 

Pharmacology” section of the MMRII label stated: 
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Schedule 1 (collecting MMRII labels including label in effect in 2007). 

 From 2007 when Merck’s sBLA to lower the end expiry potency of the mumps 357.

component of MMRII, through the present (2018), the Clinical Pharmacology Section of the 

MMRII label cited the efficacy studies supporting the licensure of the monovalent mumps 
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vaccine and stated that these “these studies established that seroconversion in response to 

vaccination against … mumps … paralleled protection from … disease[].” Furthermore, the 

Clinical Pharmacology section stated: “antibodies associated with protection can be measured by 

neutralization or ELISA assays.” 

 In my opinion, the MMRII label from 2007 through the present (2018) was 358.

misleading because it omitted that the seroconversion rate measured by the WT ELISA assay 

used in the clinical study supporting the change in the mumps end-expiry potency had not been 

shown to “parallel protection from disease” as the earlier studies cited in the label had reported.  

Furthermore, because the AIGENT and WT ELISA assays used in Protocol 007 did not measure 

“antibodies associated with protection” it is misleading to omit that Protocol 007 data could not 

provide reliable information about protection from disease.  

 In my opinion, the MMRII label after 2007 failed to state that the assays used in 359.

the clinical study to support a 12,500 [4.1 log10] TCID50 potency were not able to assure that the 

vaccine dose at 12,500 [4.1 log10] TCID50 was protective against disease.  Furthermore, the 

reasons why Merck could not assure the vaccine at 4.1 log was protective were: 

- Neither the AIGENT nor the WT ELISA measured protection against disease; 

- In the AIGENT, the “large proportion of missing data precluded a conclusion of 

success” at 4.1 log [12,500];
920

 

3. ProQuad Label 

 In 2005, after Merck obtained an FDA-approved license to sell ProQuad the 360.

ProQuad label has included the following sections: “Description,” “Clinical Pharmacology” and 

“Clinical Studies.”  From 2005 until 2018, there have been two relevant revisions to the ProQuad 

                                                      
920 MRK-KRA00000479. 
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label.  The five clinical studies supporting the BLA for ProQuad are cited in the Clinical Studies 

section of the label. 

360.1. In 2005, the “Description” section in Merck’s ProQuad label stated: 

 

MRK-KRA00177125. 

360.2. In 2005, the Clinical Pharmacology section of Merck’s ProQuad label stated: 
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Id. at ‘125-126. 

360.3. In 2005, the Clinical Studies section of Merck’s ProQuad label stated: 
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Id. at ‘126.  

360.4. The 2005 ProQuad Clinical Studies section also stated: 

 

Id. at ‘126-127. 

360.5. The 2005 ProQuad Clinical Studies section also stated: 
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Id. at ‘127. 

360.6. The 2005 ProQuad Clinical Studies section stated: 

 

Id. at ‘127. 

360.7. In 2009 the “Description” section in Merck’s ProQuad label stated: 
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MRK-KRA01634450 at ‘465.  

360.8. In 2009 the “Clinical Pharmacology” section in Merck’s ProQuad label stated: 

 

Id. at ‘465.  

360.9. In 2009 the “Clinical Studies” section in Merck’s ProQuad label stated: 
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Id. at ‘466. 

360.10. In 2009 the ProQuad Label also stated: 

 

Id. at ‘466. 

360.11. In 2009 the ProQuad Label also stated: 

 

Id. at ‘466. 

360.12. The 2009 ProQuad Label Table 10 stated: 
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Id. at ‘466-467.  

360.13. The 2009 ProQuad Label also stated: 
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Id. at ‘467-468.  

360.14. The 2009 ProQuad Label also stated: 
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Id. at ‘468-469. 

360.15. The 2009 ProQuad Label also stated: 
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Id. at ‘469-470. 

360.16. The 2009 ProQuad Label also stated: 
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Id. at ‘472-473. 

360.17. The current ProQuad package insert states: 

 

available at 

https://www.fda.gov/downloads/biologicsbloodvaccines/vaccines/approvedproducts/ucm123796.

pdf (accessed 2018-02-22)  

 

360.18. The “Description” section of the ProQuad label states: 

Appx1034

Case: 23-2553     Document: 35     Page: 133      Date Filed: 11/01/2023Case: 23-2553     Document: 79-2     Page: 133      Date Filed: 12/26/2023

133 of 599



 

 

474 
 

HIGHLY CONFIDENTIAL – ATTORNEYS’ EYES ONLY 

 

 

Id at ‘15-16. 

360.19. The Clinical Pharmacology section of the ProQuad Package Insert states: 

 

Id. at ‘16. 
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