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Letters to Editor

Dear Editor,
COVID‑19 remains a pandemic at the time of writing (July 
2021) and the ultimate solution appears to be global 
vaccination. In trials, vaccines did not demonstrate serious 
side effects and only manifested transient symptoms such as 
fever and malaise, as well as local reactions such as pain and 
tenderness at the injection site, effects that continue to be 
observed even with ongoing mass vaccination. However, it is 
still possible to have serious rare side effects as millions and 
even billions are vaccinated. This paper will demonstrate a 
simple way to estimate such risks based on actual trial data 
and the on ongoing vaccination.

The trial considered in this study is AstraZeneca’s AZD1222 
Phase 3. AZD1222 utilizes a non‑replicating chimpanzee 
adenovirus, which delivers SARS‑CoV‑2 spike protein so as 
to induce an immune response, and is administered in two 
doses at eight to ten weeks apart. The ratio of placebo to 
the vaccine in the trial was 1:2 with 20,000 volunteers in the 
vaccine arm.[1]

Had rare and serious side effects occurred, the equations 
of Fleiss [shown in Figure 1] could have been used to 
calculate upper and lower 95% confidence intervals for the 
proportion.[2] Had no such effects been observed, an upper 
95% confidence interval based on a zero numerator could 
still have been estimated from the denominator (n) using 

the formula 3/n. This is known as the ‘rule of threes’ and 
the result coincides with the upper limit of a one‑tailed 95% 
confidence interval from the Poisson distribution.[3]

No serious side effects were reported. Using the ‘rule of 
threes’ yields an upper 95% confidence interval of 0.015% [first 
row of Table 1]. The larger the denominator, the smaller the 
range of the confidence interval [rest of Table 1].

Despite the end of phase 3 trials for extant COVID‑19 
vaccines, as vaccine rollouts continue, it is universally 
expected that any serious and rare side effects should 
be registered with the Vaccine Adverse Event Reporting 
System (https://vaers.hhs.gov).

Due to the global and mass nature of ongoing vaccination, 
and the sometimes idiosyncratic nature of adverse reactions, 
very rare and serious side effects are being observed.[4] 
However, COVID‑19 vaccines are generally safe in the short 
term, and the benefits of vaccination far outweigh the 
risks.[5]

Vaccine hesitancy is a non‑trivial phenomenon and may 
adversely impact or delay the attainment of herd immunity. 
In the future, even in the absence of serious adverse 
effects following clinical trials, it may be worth being more 
transparent with the public and acknowledging the possibility 
of rare side effects up front as this may mitigate vaccine 
hesitancy. This may be done by educating the public on the 
concept of risk versus benefit.
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Vaccine trials with no serious adverse reactions – estimation of 
upper 95% confidence intervals for likelihood of such events

Table 1: Upper 95% confidence intervals and rates per 10,000 
for zero events with increasing denominator values

n Denominator Upper 95% CI Per 10,000
0 20,000 0.000150000 1.500000 
0 200,000 0.000015000 0.150000 
0 2,000,000 0.000001500 0.015000 
0 20,000,000 0.000000150 0.001500 
0 200,000,000 0.000000015 0.000150 
0 2,000,000,000 0.000000002 0.000015 

Figure 1: The equations of Fleiss based on the so-called binomial methods 
should be used for the calculation of confidence intervals when the 
proportion is ≤0.3 or ≥0.7.[2]
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Influence of normal saline on delayed graft function in kidney 
transplantation

Dear Editor,
I read with interest the original article “Crystalloid fluids and 
delayed graft function in kidney transplant: A cohort study.”[1] 
This study included 138 patients who were categorized 
into three unequal groups: those who received plasmaLyte 
were 100 patients, and delayed graft function (DGF) was 
observed in 6 patients only (6% incidence of DGF in plasmaLyte 
group), whereas those who received normal saline (NS) 
were 33 patients, and DGF was observed in 6 patients (18% 
incidence of DGF in NS group). Only 5 patients were received 
lacted Ringer’s solution (RL), and no one developed DGF (0% 
incidence of DGF in RL group). This study showed that some 
patients in the NS group developed moderate hyperkalemia 
and metabolic acidosis which required intervention and 
stopping of the study.[1] An event that did not happen with 
the other two groups. Consequently, it may be difficult to 
make a conclusion in this relatively small sample size, and 
the incidence of DGF may not be the same with different fluid 
types. It was found that administration of NS is associated 
with metabolic acidosis,[2] renal vasoconstriction, and decrease 
glomerular filtration rate due to chloride‑rich content.[3,4] 
When comparing NS with balanced crystalloid solutions in 
nonkidney transplant patients, there was a greater incidence 
of serious adverse kidney events following NS administration.[5] 

Interstitial fluid retention and adverse intrarenal microvascular 
effects are more pronounced with NS infusion.[6]

A retrospective cohort study – included analysis of 
2515 patients undergoing kidney transplantation – was 
done, and the authors concluded that high percentage use 
of NS is associated with DGF in the recipient.[7] In summary, 
NS is associated with hyperchloremic metabolic acidosis, 
hyperkalemia, renal vasoconstriction, and decreased 
glomerular filtration rate, and it may cause DGF in kidney 
transplants.
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