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ABS TRACT The coronavirus disease-2019 (COVID-19), over the last 
3 years has globally resulted in catastrophic widespread losses. 
Prevention and control of this disease has become a global priority for 
researchers and medical professionals due to high mortality rates, 
treatment costs and various losses (economic and fatalities). In recent 
times, the fact that cats and dogs living in households which are being 
affected by the disease has caused panic among pet owners and animal 
lovers. Studies have shown that cats, especially young cats, are the 
group of animals which are most affected. Therefore, the treatment of 
COVID-19 in animals is an important topic for veterinary medicine. 
Monoclonal antibodies have also been considered a possible treatment 
modality due to the use of various agents to treat COVID-19 and the 
lack of clear demonstration of their efficacy. Casirivimab/imdevimab 
(CAS/IMD) is a monoclonal antibody cocktail approved for treating 
COVID-19. There was a high expectation that CAS/IMD combination 
directly affects the angiotensin converting enzyme-2 receptors, which 
plays an important role in the pathogenesis of the virus. Experimental 
and clinical studies have shown that CAS/IMD combination positively 
affects the prognosis of patients suffering from COVID-19, speeds up 
the recovery process and increases survival. We suggest that CAS/IMD 
can be considered protective in COVID-19 positive dogs and cats. The 
aim of this article is to review the studies related to the beneficial effects 
of CAS/IMD and its possible effectiveness in animals with COVID-19 
to promote their research in future studies. 
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ÖZET Koronavirüs hastalığı-2019 [coronavirus disease-2019 (COVID-
19)], son 3 yılda küresel olarak trajik yaygın kayıplara neden oldu. Bu 
hastalığın önlenmesi ve kontrolü; yüksek ölüm oranları, tedavi 
maliyetleri ve diğer çeşitli kayıplar (ekonomik ve ölümler) nedeniyle 
araştırmacılar ve medikal uzmanları için küresel bir öncelik hâline 
gelmiştir. Son zamanlarda hastalıktan etkilenen hanelerde yaşayan kedi 
ve köpeklerin olması, evcil hayvan sahipleri ve hayvanseverler arasında 
da paniğe neden oldu. Araştırmalar, kedilerin, özellikle genç kedilerin, 
en çok etkilenen hayvan grubu olduğunu göstermiştir. Bu nedenle 
hayvanlarda COVID-19 tedavisi veteriner hekimliği için önemli bir 
konudur. Monoklonal antikorlar, COVID-19’u tedavi etmek için çeşitli 
ajanların kullanılması ve etkinliklerinin net bir şekilde gösterilmemesi 
nedeniyle olası bir tedavi yöntemi olarak kabul edilmiştir. 
Casirivimab/imdevimab (CAS/IMD), COVID-19 tedavisi için 
onaylanmış bir monoklonal antikor kokteylidir. CAS/IMD 
kombinasyonunun, virüsün patogenezinde önemli bir rol oynayan 
anjiyotensin dönüştürücü enzim-2 reseptörlerini doğrudan etkilediği 
yönünde yüksek bir beklenti vardı. Deneysel ve klinik çalışmalar, 
CAS/IMD kombinasyonunun, COVID-19’dan muzdarip hastaların 
prognozunu olumlu yönde etkilediğini, iyileşme sürecini hızlandırdığını 
ve sağkalım oranını artırdığını göstermiştir. Dolayısıyla CAS/IMD’nin 
COVID-19 pozitif köpek ve kedilerde koruyucu olarak kabul 
edilebileceğini öneriyoruz. Bu derlemenin amacı, CAS/IMD’nin faydalı 
etkileri ile ilgili çalışmaları ve gelecekteki araştırmaları teşvik etmek 
için COVID-19’lu hayvanlarda CAS/IMD’nin olası etkinliğinin gözden 
geçirilmesidir. 
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In March 2020, the World Health Organization 
declared an international public health emergency 
over an outbreak of atypical viral pneumonia first 
described in Wuhan, Hubei Province, China.1,2 The 
cause was a new strain of coronavirus called 
coronavirus 2 (SARS-CoV-2) for the severe acute 
respiratory syndrome. Since then, the coronavirus 
disease-2019 (COVID-19) has spread to every 
country in the world, affecting hundreds of millions 
of people, so it was imperative to develop a safe and 
effective drug to control the pandemic and its socio-
economic reflexes.3 Although several groups of drugs 
and vaccines have been developed to combat this 
virus, none of them have been reported to be 
completely effective. Because of this limitation, trials 
for new drugs are in full swing. Researchers, who 
have recently talked about the use of monoclonal 
antibodies and consider them promising mainly 
because they have a direct impact on the pathogenesis 
of SARS-CoV-2.4 Studies were conducted in line 
with these considerations, and therefore the 
combination of casirivimab/imdevimab was found to 
reduce hospitalization rates, pulmonary viral loads 
and have positive impact on prognosis.5 

COVID-19 has recently been reported to infect 
and cause clinical signs in companion animals.6-8 
Since the mechanism of action of SARS-CoV-2 is 
similar in companion animals, casirivimab/ 

imdevimab can be considered as a potential drug for 
viral treatment. 

 COVID-19, PETS AND THE IMMUNE SYSTEM 
Veterinarians are faced with various pathogens that 
cause serious diseases in animals and the number of 
diseases is increasing daily. Although various 
established treatments are applied, the response to the 
pathogen mainly depends on the animal’s immune 
system, a unique mechanism that fights pathogens, 
including viruses. Although the activation of this 
mechanism is necessary for the virus to attack, its 
excessive activation can lead to adverse effects.9 In 
recent studies, it has been established that COVID-19, 
which has become a major concern in humans, can 
also be transmitted to animals (Figure 1).6 Therefore, 
a new disease has been added to animal pathogens. In 
this way, the protection of animals and public health 
during this pandemic has become a target. Although 
dogs have milder symptoms than humans and recover 
early from the disease, it can sometimes be serious. 
Symptoms such as coughing, vomiting, dyspnoea and 
diarrhoea of varying severity may cause and affect 
animal welfare.10 Undeniably high rates of deaths and 
hospitalizations around the world are associated with 
the cytokine storm. Hyperinflammation thereby 
worsens clinical and laboratory conditions, leading to 
multi-organ failure.11 

FIGURE 1: Global geographic distribution of SARS-CoV-2 outbreaks in animals reported to the World Organization for Animal Health (WOAH). Figure reprodu-
ced with permission from WOAH.26 
SARS-CoV-2: Severe acute respiratory syndrome-coronavirus-2. 



 MONOCLONAL ANTIBODIES AND  
IMMUNE SYSTEM 

Monoclonal antibodies (mAb) are proteins produced 
in vitro to help our immune system identify and 
destroy antigens which considered to be harmful.12 
These antigens can be proteins, bacteria, various 
viruses, or inflammatory cells. Therefore, mAbs have 
been used in modern medicine for treating various 
ailments such as cancers, various autoimmune 
diseases such as rheumatoid arthritis, osteoporosis, 
and infections such as respiratory syncytial virus in 
children and COVID-19.12 Numerous vaccines 
against COVID-19 have been developed and used 
with considerable success. Although vaccines are 
thought to provide sufficient immunity against the 
virus, this may vary depending on the individual or 
situation. The successful launch of several candidate 
vaccines by the world’s most sophisticated vaccine 
companies following phase 3 clinical trials has raised 
high hopes for controlling this pandemic. However, 
due to the lack of equitable access to vaccines, 
problems related to the global coverage of vaccine 
delivery has been especially seen in underdeveloped 
countries.13 In these cases, treatments to support the 
immune system such as mAbs are needed. 
Additionally, it is intended for use in patients who are 
not fully vaccinated or whose immunity wanes over 
time despite being fully vaccinated.14 

 CASIRIVIMAB/IMDEVIMAB AND COVID-19 
The prevention of casualties due to COVID-19 in 
humans and animals has become one of the most 
important goals recently. Various treatment regimens 
including antiviral drugs, immunomodulators and 
antiparasitic drugs have been used to prevent the 
disease caused by SARS-CoV-2 and have been found 
to be effective against the virus to varying degrees.15 
The new direction for researchers, who are constantly 
searching for a major drug group effective against 
COVID-19, is monoclonal antibodies. 

The SARS-CoV-2 binds to angiotensin 
converting enzyme-2 (ACE2) and TMPRSS2 
receptors in the host cell via the spike (S) proteins it 
contains and allows them to enter the host cell.16 
Based on this information, research on the 

development of a new drug or vaccine against 
COVID-19, it targets the S protein thus preventing 
the invasion of the virus.15 The monoclonal 
antibodies bind to the S proteins of the virus and 
avoid interaction with the ACE2 and TMPRSS2 
receptors (Figure 2). In this way, the virus is excluded 
from the host cell preventing its access and ultimately 
stopping infections in the body.5 Because of this 
mechanism of action, mAbs are considered a possible 
preventative treatment option for COVID-19. 

Casirivimab/imdevimab (CAS/IMD) is a 
monoclonal antibody cocktail approved for 
emergency use by the Food and Drug Administration 
and European Medicines Agency for treating 
COVID-19 in November 2020. These 2 neutralizing 
antibodies provide passive immunity against SARS-
CoV-2 through inhibiting virus internalization 
(Figure 3).17 This cocktail has been the subject of 
attention in various studies.5,18 

The use of monoclonal antibodies for treating 
COVID-19 has been studied by Pallotta et al. and 
tests were carried out using 2 groups: a antibody 
treatment group and a placebo group.5 The CAS/IMD 
combination was chosen as the antibody treatment to 
be applied. The rate of hospitalizations and 
emergency room visits was found to be lower in the 
mAb treatment group (2.8%), compared to the 
placebo (6.5%). In a study by Hurt and Wheatley, the 
clinic investigated the effectiveness of a single 1,200 
mg dose of CAS/IMD combination and the rate of 
hospitalized patients and deaths due to COVID19 
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FIGURE 2: Monoclonal antibodies prevents the viral invasion by attacking 
and blocking the spike protein.5,15  
ACE: Angiotensin converting enzyme. 
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was determined to be 1%, while this rate was 3.2% in 
the placebo group. Additionally, side effects were 
found to be 1.1% in the CAS/IMD combination and 
4.0% in the placebo.15 In another study, 403 SARS-
CoV-2 Delta peak positive patients eligible for 
monoclonal antibody therapy was considered. 112 
patients on CAS/IMD treatment were observed with 
a hospitalization rate of 2.6% at 28 days, compared 
with 16.6% of the 291 high-risk patients who did not 
receive treatment.19 Many studies like these have 
been conducted and generally it has been claimed that 
the combined use of 2 monoclonal antibodies, 
CAS/IMD is effective in COVID-19 cases ranging 
from mild to severe.14,18 It has been at the forefront of 
studies because it reduces viral load and shedding and 
lowers the overall infection rate.20 

For treating COVID-19, CAS/IMD should be 
given in equal doses and as a single infusion over at 
least 60 min.21 Alternatively, it can be administered 
as a subsequent subcutaneous (s.c.) injection. For 
the efficacy of the applied treatment, the 
recommended dose for cats and dogs is 120 mg 
casirivimab plus 120 mg imdevimab, a total of 240 
mg. To prevent viral mutations, it is recommended 
to use these 2 mAbs in a single combined dose and 
treatment should be started as soon as possible, 
within 10 days of the onset of symptoms.20,21 It is 

considered an advantage that the effectiveness of 
CAS/IMD is not affected by patient characteristics 
such as age, gender, body weight, and conditions 
including albumin level and organ failures. 
Excretion and metabolization of monoclonal 
antibodies are neither carried out by the kidneys nor 
by the liver. Thus, drug interactions are unexpected, 
reducing the incidence of side effects.20 

Recently, CAS/IMD infusion was administered 
to 14 kidney transplant recipients who tested positive 
for SARS-CoV-2 by the Lui group.22 It was reported 
that they had no hypersensitivity reactions after the 
infusion and only one of the 14 recipients had a 
burning sensation in the hands, which was resolved 
by administering acetaminophen.22 This indicates; 
CAS/IMD treatment can be safely applied to SARS-
CoV-2 positive kidney transplant recipients. 

 CAS/IMD AND PETS 
mAb have been used in veterinary medicine for many 
years and are effective for treating many animal 
diseases. Canine lymphoma, an important and 
frequently found haematological cancer in dogs, is 
the largest example of the use of monoclonal 
antibodies.23 Besides, another mAb used in veterinary 
medicine increases the possibility of treating atopic 
dermatitis and pruritus by binding to interleukin-31, 

FIGURE 3: General features of CAS/IMD cocktail.5,20 
CAS/IMD: Casirivimab/imdevimab; SARS-CoV-2: Severe acute respiratory syndrome-coronavirus-2; ACE: Angiotensin converting enzyme.
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which plays a role in the pathogenesis of the 
disease.24 

The possibility of human-to-animal transmission 
of SARS-CoV-2 has led to attempts to find an effective 
treatment method in animals. Given the beneficial 
effects of mAbs, the CAS/IMD combination may be 
effective in cases of COVID-19 in animals and 
humans. In the rhesus macaque and hamster model 
study, CAS/IMD was reported to have prophylactic 
and therapeutic effects against SARS-CoV-2.25 It 
significantly reduced viral load, pneumonia-related 
symptoms, and weight loss due to infections.25 

 CONCLUSION 
Considering the literature review, CAS/IMD 
combination could be a possible treatment method for 
COVID-19. Especially in macaques and hamsters 
that tested positive for COVID-19, beneficial effects 
on the clinical situation were observed after receiving 
treatment with monoclonal antibodies. However, the 
transmission of the SARS-CoV-2 from humans to 
dogs and cats led us to believe that CAS/IMD could 
also be effective in these animals. 
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