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C o r r e s p o n d e n c e

Effectiveness of the BNT162b2 Covid-19 Vaccine 
against the B.1.1.7 and B.1.351 Variants

To The Editor: The messenger RNA vaccine 
BNT162b2 (Pfizer–BioNTech) has 95% efficacy 
against coronavirus disease 2019 (Covid-19).1 
Qatar launched a mass immunization campaign 
with this vaccine on December 21, 2020. As of 
March 31, 2021, a total of 385,853 persons had 
received at least one vaccine dose and 265,410 
had completed the two doses. Vaccination scale-up 
occurred as Qatar was undergoing its second and 
third waves of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection, which were 
triggered by expansion of the B.1.1.7 variant (start-
ing in mid-January 2021) and the B.1.351 variant 
(starting in mid-February 2021). The B.1.1.7 wave 
peaked during the first week of March, and the 
rapid expansion of B.1.351 started in mid-March 
and continues to the present day. Viral genome 
sequencing conducted from February 23 through 
March 18 indicated that 50.0% of cases of Covid-19 
in Qatar were caused by B.1.351 and 44.5% were 
caused by B.1.1.7. Nearly all cases in which virus 
was sequenced after March 7 were caused by either 
B.1.351 or B.1.1.7.

Data on vaccinations, polymerase-chain-reac-
tion testing, and clinical characteristics were ex-
tracted from the national, federated Covid-19 da-
tabases that have captured all SARS-CoV-2–related 
data since the start of the epidemic (Section S1 
of the Supplementary Appendix, available with 
the full text of this letter at NEJM.org). Vaccine 
effectiveness was estimated with a test-negative 
case–control study design, a preferred design for 
assessing vaccine effectiveness against influenza 
(see the Supplementary Appendix).2 A key strength 
of this design is the ability to control for bias 
that may result from differences in health care–
seeking behavior between vaccinated and unvac-
cinated persons.2

The estimated effectiveness of the vaccine 
against any documented infection with the B.1.1.7 
variant was 89.5% (95% confidence interval [CI], 
85.9 to 92.3) at 14 or more days after the second 
dose (Table 1 and Table S2). The effectiveness 
against any documented infection with the B.1.351 
variant was 75.0% (95% CI, 70.5 to 78.9). Vaccine 
effectiveness against severe, critical, or fatal dis-
ease due to infection with any SARS-CoV-2 (with 
the B.1.1.7 and B.1.351 variants being predomi-
nant within Qatar) was very high, at 97.4% (95% 
CI, 92.2 to 99.5). Sensitivity analyses confirmed 
these results (Table S3).

Vaccine effectiveness was also assessed with 
the use of a cohort study design by comparing 
the incidence of infection among vaccinated per-
sons with the incidence in the national cohort of 
persons who were antibody-negative (Section S2). 
Effectiveness was estimated to be 87.0% (95% CI, 
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81.8 to 90.7) against the B.1.1.7 variant and 72.1% 
(95% CI, 66.4 to 76.8) against the B.1.351 vari-
ant, findings that confirm the results reported 
above.

The BNT162b2 vaccine was effective against 
infection and disease in the population of Qatar, 
despite the B.1.1.7 and B.1.351 variants being pre-
dominant within the country; however, vaccine 

effectiveness against the B.1.351 variant was ap-
proximately 20 percentage points lower than the 
effectiveness (>90%) reported in the clinical tri-
al1 and in real-world conditions in Israel4 and the 
United States.5 In Qatar, as of March 31, break-
through infections have been recorded in 6689 
persons who had received one dose of the vac-
cine and in 1616 persons who had received two 

Table 1. Vaccine Effectiveness against Infection and against Disease in Qatar.

Type of Infection or Disease PCR-Positive Persons PCR-Negative Persons Effectiveness (95% CI)*

Vaccinated Unvaccinated Vaccinated Unvaccinated

number of persons percent

Infection

PCR-confirmed infection with the B.1.1.7 
 variant†

After one dose 892 18,075 1241 17,726 29.5 (22.9–35.5)

≥14 days after second dose 50 16,354 465 15,939 89.5 (85.9–92.3)

PCR-confirmed infection with the B.1.351 
 variant‡

After one dose 1329 20,177 1580 19,926 16.9 (10.4–23.0)

≥14 days after second dose 179 19,396 698 18,877 75.0 (70.5–78.9)

Disease§

Severe, critical, or fatal disease caused  
by the B.1.1.7 variant

After one dose 30 468 61 437 54.1 (26.1–71.9)

≥14 days after second dose 0 401 20 381 100.0 (81.7–100.0)

Severe, critical, or fatal disease caused  
by the B.1.351 variant

After one dose 45 348 35 358 0.0 (0.0–19.0)

≥14 days after second dose 0 300 14 286 100.0 (73.7–100.0)

Severe, critical, or fatal disease caused  
by any SARS-CoV-2

After one dose 139 1,966 220 1,885 39.4 (24.0–51.8)

≥14 days after second dose 3 1,692 109 1,586 97.4 (92.2–99.5)

*	�Vaccine effectiveness was estimated with the use of a test-negative case–control study design,2 with persons found positive by polymerase-
chain-reaction (PCR) testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) serving as cases in the analysis and those 
found negative by PCR serving as controls. PCR-positive and PCR-negative persons were matched one to one according to age, sex, na-
tionality, and reason for PCR testing. Vaccine effectiveness was calculated as described by Jackson and Nelson2 (see the Supplementary 
Appendix).

†	�A B.1.1.7 infection was identified as an S gene “target failure” in an analysis conducted with the TaqPath COVID-19 Combo Kit platform 
(Thermo Fisher Scientific), with the criteria of a PCR cycle threshold value no higher than 30 for the genes encoding both the nucleocapsid 
protein (N) and ORF1ab but a negative outcome for the gene encoding the spike protein (S) applied. The median date of vaccination was 
March 1 for PCR-positive persons and February 28 for the matched PCR-negative persons.

‡	�Because only B.1.351 and B.1.1.7 viruses were identified in viral genome sequencing in Qatar after March 7, 2021, the criteria used to iden-
tify a B.1.351 infection involved the complement of the criterion for S that was used to identify a B.1.1.7 infection — that is, any infection 
with a cycle threshold value no higher than 30 for the genes encoding N, ORF1ab, and S between March 8 and March 31 was regarded as 
a B.1.351 infection. The median date of vaccination was March 7 for the PCR-positive persons and March 1 for the matched PCR-negative 
persons.

§	� Effectiveness against severe, critical, or fatal disease caused by PCR-confirmed SARS-CoV-2 infection was analyzed. The B.1.1.7 and B.1.351 
variants were dominant in Qatar during the study period. Severe, critical, and fatal coronavirus disease 2019 (Covid-19) were defined on the 
basis of the World Health Organization criteria3 for classifying SARS-CoV-2 infection severity and Covid-19–related death.
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doses. Seven deaths from Covid-19 have been also 
recorded among vaccinated persons: five after the 
first dose and two after the second dose. Never-
theless, the reduced protection against infection 
with the B.1.351 variant did not seem to trans-
late into poor protection against the most severe 
forms of infection (i.e., those resulting in hospi-
talization or death), which was robust, at greater 
than 90%.
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PTH Infusion for Seizures in Autosomal 
Dominant Hypocalcemia Type 1

To the Editor: Autosomal dominant hypocalce-
mia type 1 (ADH1) is caused by gain-of-function 
mutations in the gene encoding the calcium-
sensing receptor (CASR),1,2 a condition that results 
in hypocalcemia and seizures, hypomagnesemia, 
hyperphosphatemia, reduced parathyroid hormone 
(PTH) levels, and hypercalciuria. The receipt of 
calcium and vitamin D analogues for the treatment 
of ADH1 predisposes patients to nephrocalcinosis 
and renal impairment.1,3 Calcium-sensing recep-
tor antagonists, known as calcilytics, represent a 
possible treatment option2 but are available only 
as a research tool and have not been approved for 
clinical use. However, recombinant PTH (1-34) 
(a peptide consisting of 34 N-terminal PTH amino 
acids) may increase the serum calcium level with-
out causing hypercalciuria in patients with some 
forms of hypoparathyroidism.4,5

We assessed the effectiveness of continuous 
subcutaneous PTH (1-34) infusion in a retrospec-
tive cohort of six patients with ADH1 who were 
between the ages of 5 weeks and 22 years during 
a period of 0.8 to 5.5 years; four of the patients 
were under 1 year of age (including three who 

were less than 12 weeks of age) at the start of 
treatment. The patients were selected because they 
were having hypocalcemic seizures despite receiv-
ing calcium and vitamin D analogues, bolus PTH 
injections, or both (Fig. 1A and the Methods sec-
tion in the Supplementary Appendix, available 
with the full text of this letter at NEJM.org). The 
use of calcium and vitamin D analogues had not 
eliminated the need for anticonvulsant therapy 
in two of three patients who were receiving phe-
nobarbital and was associated with nephrocalci-
nosis, renal impairment, or both in all three 
patients. All the patients had gain-of-function 
mutations in CASR; three of the patients had 
constitutively active mutations that had been iden-
tified de novo and showed diminished signaling 
responses to NPS-2143, a calcilytic drug (Figs. S1 
and S2 in the Supplementary Appendix).

In all six patients, continuous subcutaneous 
infusion of PTH (1-34) was delivered by means 
of a portable pump that is usually recommended 
for providing insulin infusions. (Details are pro-
vided in the Methods section in the Supplemen-
tary Appendix.) This treatment increased the mean 
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