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The post-lockdown period 
should be used to acquire 

effective therapies for 
future resurgence in 

SARS-Cov-2 infections
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Tony Davidson, William Denny, Lawrence Harris, Simon Hinkley, 

Peter Tyler, James E Ussher, Vernon Ward

Since the beginning of 2020 the entire 
globe has experienced the inexorable 
spread of the SARS-CoV-2 virus and the 

resultant disease, COVID-19.1 At the time of 
this writing there are 2.1 million total cases 
worldwide resulting in 134,000 deaths with 
both of these fi gures felt to be underestima-
tions of fact. 

New Zealand with its prescient imposition 
of a country-wide lockdown has to date 
avoided the worst ravages of this illness, 
but even so, at the time of this writing there 
have been 1,386 cases and nine deaths 
reported.2 Analysis of the epidemic curves 
indicated that if this lockdown had not been 
imposed these numbers would have been 
much higher. And at the time of this writing, 
the lockdown is working and that it is 
hoped that active cases from the fi rst phase 
of COVID-19 will be eliminated from the 
country. As a result, the government is now 
considering a move to Level 3 restrictions 
with mandatory quarantine at the border.

However, it is important to stress that the 
population of New Zealand as a whole is not 
immune to SARS-CoV-2 infection, and that 
a reintroduction of the virus in the future 
is a virtual certainty. Further it seems likely 
that this reintroduction will occur before 
the 12–24 months (or longer) required to 
produce and distribute an effective COVID-19 
vaccine. In fact, low-level transmission may 
persist in New Zealand due to asymptomatic 
shedders that can shed virus post-infection 
for many days to several weeks.3,4

In 1918 the world experienced a global 
pandemic with H1N1 infl uenza that led to 
worldwide infection of 30–40% of the popu-
lation and up to 40 million deaths.5,6 There 
were three global phases to this pandemic; 
the fi rst phase in June 1918 was severe with 
fi ve deaths per 1,000 persons, but the second 
phase beginning in October 1918 caused 
25 deaths per 1,000 persons at its peak and 
was thus fi ve times more severe. The fi nal 
phase, in March of 1919, peaked at 10 deaths 
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per 1,000 persons. If SARS-CoV-2 behaves in 
a similar fashion, more phases of infection 
will come later this year and it is important 
to plan accordingly.

Vaccine timeframe is long
Fortunately, the successful lockdown has 

bought New Zealand time to prepare for a 
likely second wave of COVID-19. This means 
more time to perfect the use of rapid diag-
nostics and to expand pandemic medical 
capability. But it also means more time 
to prepare effective treatments for New 
Zealanders severely affected by COVID-19.

In an ideal scenario a vaccine would be in 
place before any resurgence of SARS-CoV-2 
in New Zealand, but a vaccine will require 
at least 12–24 months to develop and test. 
Once tested, production would need to 
be scaled up and worldwide distribution 
carried out. Even if the hypothetical time-
table for completion comes to fruition, New 
Zealand is not likely to be an early recipient. 
In fact, one attempt to reserve a prom-
ising vaccine candidate to one country has 
already been seen. 

It is also possible that developing a 
vaccine on this accelerated timetable 
will not be successful. For example, some 
vaccine constructs utilised for coro-
naviruses have been found to lead to 
potentiation of infection, suggesting that 
careful assessment for vaccine safety, as 
always, will be needed.7,8 Over time it is 
anticipated that a successful SARS-CoV-2 
vaccine will be produced, but a delay would 
not be surprising.

Short-term acquisition of e� ective 
COVID-19 treatments

While waiting on a SARS-CoV-2 vaccine 
to be developed, it would be prudent to put 
in place treatments for New Zealanders 
who might be severely affected by future 
outbreaks of SARS-CoV-2. Two treatments 
that are likely to be effective are conva-
lescent sera and direct-acting anti-virals. 
Both could be acquired in the short term 
while a vaccine is still pending and both 
can be made in New Zealand if they are 
unavailable from external sources.

Convalescent sera
Convalescent sera, as the name implies, is 

sera from patients who have recovered from 
an infectious disease, in this case COVID-19. 
The use of convalescent sera to treat or 

prevent infectious diseases has been in place 
for over a century and has been applied to 
both bacterial diseases, eg, pneumococcal 
disease, and viral diseases, eg, measles, 
infl uenza and coronavirus (as discussed 
below).8 Prior to the antibiotic era, the use 
of immune sera was sometimes the only 
possible treatment.

Neutralising antibodies were found in 
many patients following infection by the 
SARS virus.8 This has proven to be the 
case as well following infection with SARS-
CoV-2.9 The results from early clinical use 
of convalescent sera in COVID-19 have been 
encouraging with pilot studies indicating 
that its use is both safe and effective.10 These 
studies involve small numbers and are not 
well controlled, but they are encouraging 
enough that one pharmaceutical company, 
Takeda, has been reported to be making 
preparations to develop this product for 
clinical use.8 However, this process will take 
many months. 

Fortunately, New Zealand has in place all 
it needs to proceed with this therapy. There 
is a published assay to allow measurement 
of antibody potency.10 There is a screening 
pipeline in place to test sera for active 
infection, eg, SARS-CoV-2, HIV, Hepatitis B 
and C. And most importantly, there is a base 
of over 1,000 people from whom it may be 
possible to obtain sera. With the addition 
of a suitable clinical protocol, therapy with 
convalescent sera could be in place in a 
matter of months. 

Direct-acting anti-virals
Direct-acting anti-virals (DAAV) are small 

molecule drugs that directly interfere with 
the replication of viruses. In the case of 
SARS-CoV-2, there are a large number of 
potential DAAV and they fall into three 
main families—polymerase inhibitors, 
protease inhibitors and other.11,12 The poly-
merase inhibitors targeting SARS-CoV-2 
include some of the most promising options 
for treating COVID-19. The most notable 
members of this group are remdesivir 
and favipiravir, as well as galidesivir.13–17 
These drugs work by blocking the viral RNA 
polymerase enzyme that allows the virus 
to replicate its nucleic acid coding strand. 
Both remdesivir and favipiravir have had 
some encouraging but mixed preliminary 
results in early clinical trials against SARS-
CoV-2, but important results of randomised 
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controlled trials are due out soon. Galide-
sivir (BCX4430, Immucillin-A) is notable for 
being invented in New Zealand.16,17 BioCryst 
Pharmaceuticals is now recruiting patients 
for a clinical trial of this drug against 
COVID-19 patients in Brazil. 

Protease inhibitors include drugs that 
block the main (3C-like) protease of SARS-
CoV-2 or that block other cellular proteases 
that are needed to process the coronavirus 
spike protein into a form that promotes viral 
uptake into human cells.11,18–22 Both of these 
protease actions are essential for viral repli-
cation and both are drug targets, but these 
proteases and their known inhibitors are 
very different.

During both the SARS and MERS 
outbreaks, it was discovered in uncon-
trolled case reports and series that Kaletra 
(lopinavir/ritonavir), a commonly used 
anti-HIV drug, seemed to help SARS infected 
patients by blocking the 3CL protease.23,24 
Early data on its use for SARS-CoV-2 suggests 
only weak activity against COVID-19, but 
this data is from studies with small patient 
numbers.25 Data from other 3CL protease 
inhibitors against SARS-CoV-2 infection in 
humans is not yet available. Similarly, no 
human data is available for protease inhib-
itors that block spike protein processing. 
One such inhibitor, camostat mesylate, 
has been approved for use in humans for 
another condition, pancreatitis, therefore, if 
camostat were found to be effective against 
COVID-19 it could be rapidly pressed into 
clinical use.22 

The fi nal set of anti-viral drugs poten-
tially available to treat COVID-19 fall into 
the ‘other’ category, and include agents like 
chloroquine, azithromycin, ivermectin and 
many others.11,14 Many of these drugs have 
already been approved for use in humans 
for non-viral diseases and they have mixed 
or no data from clinical studies in humans 
against COVID-19.26,27 As for all repurposed 
drugs, if they are found to be effective 
against SARS-CoV-2, they could be quickly 
drafted into use. 

Data on these many drugs, some prom-
ising, some less so, has steadily emerged 
during the pandemic. Much more data will 
be coming out over the next few months, 
and it is likely that at least a few studies 

of COVID-19 treatments will be promising 
enough to provide a convincing argument 
for their clinical use in COVID-19 cases. 

Sourcing needed drugs for 
New Zealand

The amount of anti-viral drug that New 
Zealand might require during the 1–2 year 
(or longer) vaccine development period is 
subject to debate, but according to modelling 
completed for the Ministry of Health by the 
HEIRU, an uncontrolled outbreak in New 
Zealand could lead to between 92,500 to 
124,000 hospitalisations with ICU admis-
sions ranging from 14,400 to 19,200.28 
Given that the prospect of an uncontrolled 
outbreak is unlikely now but that smaller 
and more frequent outbreaks could occur 
over the period before a vaccine is available, 
a reasonable scale of anti-viral courses to 
target would be in the range of 5,000–10,000. 

Historically, New Zealand has adopted 
a plan of sourcing new pharmaceutical 
treatments from the manufacturers after 
defi nitive clinical trials with clear demon-
stration of effi  cacy, and it would be prudent 
for New Zealand to stockpile one or two 
of these agents for use in any signifi cant 
COVID-19 repeat outbreaks in New Zealand 
should they take place. However, it seems 
likely that, due to world-wide pressure 
on manufacturers to supply these drugs 
globally, New Zealand will be required to 
make its own anti-virals. New Zealand law 
has built into it strong protection for intel-
lectual property except in the case of a 
national emergency in which the acquisition 
of material for the public good is essential. In 
such a scenario New Zealand law provides 
a mechanism whereby patented materials 
can be manufactured locally. Even in such 
a case, it is preferred that it be done with 
an agreement in place with the appropriate 
company and with reasonable compensation. 

This issue aside, New Zealand has in place 
all that is needed to manufacture direct-
acting anti-virals for COVID-19 infection. 
Several large medicinal chemistry groups 
with excellent track records in devel-
oping drugs for clinical trials are located 
throughout the country. New Zealand has 
a Good Manufacturing Practice (GMP) 
facility—GlycoSyn at Callaghan Inno-
vation—that can be employed to generate 
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and test the material needed to meet the 
anticipated needs outlined above. With 
Government support to facilitate the regu-
latory requirements for drug manufacture 
and distribution it will be feasible to 
generate pharmaceuticals in commercial 
form and quantity as therapeutics. New 

Zealand has the companies with experience 
in compounding, formulating, packaging 
and sterilising pharmaceuticals for oral and 
parenteral administration. Once the decision 
is made as to which drugs are to be synthe-
sised, this material could be in place in a 
matter of months. 
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