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 Abstract:  

 

The severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), is the 

virus that caused the COVID-19 

pandemic. Initial symptoms include 

fever, cough, and dyspnea. Symptoms 

include nausea, vomiting, and 

abdominal pain, GIT involvement is also 

 

possible. The COVID-19 outbreak has increased the need for alternative medicine 

administration routes, particularly in public places. Buccal, sublingual, and rectal 

administration are all considered transmucosal methods. They are self-administration options 

for non-invasive systemic distribution. In addition, they are great for use in palliative and end-

of-life care because of their quick onset of action and decreased first-pass metabolism. A 

mucosal atomization device allows for the intranasal administration of a parenteral 

formulation through nasal spray. Rectal mucosal absorption is comparable to that of the oral 

route, making the rectal route an extremely versatile and useful method of drug administration 

for a wide variety of medications. Covid-19 illness is treated with a variety of drugs, 

including anti-malaria medication (hydroxychloroquine), glucocorticoids (dexamethasone), 

antibiotics (azithromycin), and antiviral medications (favipiravir). This article discusses the 

route of drug administration for COVID-19, as well as symptoms, treatments, and the various 

ways it can be spread. 
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 19-المستخدمة خلال كوفيد  استراتيجية صياغة الأدوية  
   **داليا باسل حنا ،*غيداء سليمان حميد،*مينا رائد خليل

 فرع الصيدلانيات, كلية الصيدلة, الجامعة المستنصرية, بغداد, العراق.*
   السريرية, كلية الصيدلة, الجامعة المستنصرية , بغداد, العراق. يةفرع علوم المختبر**

 

 :الخلاصة
. تشمل الأعراض الأولية  19-فيروس كورونا المتلازمة التنفسية الحادة الوخيمة هو الفيروس الذي تسبب في جائحة كوفيد

مكن أيضًا تورط الجهاز الهضمي. الحمى والسعال وضيق التنفس. تشمل الأعراض الغثيان والقيء وآلام البطن ، ومن الم

العامة. تعتبر الإدارة   19-أدى تفشي مرض كوفيد   البديل ، لا سيما في الأماكن  الطب  إدارة  إلى طرق  الحاجة  إلى زيادة 

الغازي.   الجهازي غير  للتوزيع  الذاتية  الإدارة  إنها خيارات  المخاطي.  الغشاء  اللسان والمستقيم طرقًا عبر  الشدقية وتحت 

التمثيل  بالإض افة إلى ذلك ، فهي رائعة للاستخدام في الرعاية الملطفة ونهاية العمر بسبب بدء مفعولها السريع وانخفاض 

الغذائي للمرور الأول. يسمح جهاز الانحلال المخاطي بالإعطاء الأنفي لتركيبة الحقن من خلال رذاذ الأنف. يمكن مقارنة  

اص الطريق الفموي ، مما يجعل طريق المستقيم طريقة متعددة الاستخدامات  امتصاص الغشاء المخاطي في المستقيم بامتص

بمجموعة متنوعة من الأدوية ، بما في   19-ومفيدة للغاية لإعطاء الأدوية لمجموعة متنوعة من الأدوية. يعُالج مرض كوفيد  

اميثازون( ، والمضادات الحيوية  ذلك الأدوية المضادة للملاريا )هيدروكسي كلوروكوين( ، والجلوكوكورتيكويدات )ديكس
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لـكوفيد المخدرات  تعاطي  مسار  المقالة  هذه  تناقش  )فافيبيرافير(.  للفيروسات  المضادة  والأدوية   ، ،    19-)أزيثروميسين( 

 بالإضافة إلى الأعراض والعلاجات والطرق المختلفة التي يمكن أن تنتشر بها. 

 
 المرض ، الأعراض ، العلاج ، التركيبات ، انتقال  19-كوفيد  :المفتاحية الكلمات

 

Introduction 

The severe acute respiratory syndrome 

coronavirus (SARS-CoV2), which causes 

the unique human coronavirus disease 

(COVID-19), is the primary cause of the 

global pandemic. That started in late 2019 

in Wuhan, in the Chinese province of 

Hubei, and quickly spread around the 

globe. There have been 8,128,490 

confirmed cases of COVID19 reported 

from a total of 213 nations and territories 

worldwide. It spreads over the globe as an 

unparalleled global epidemic and has an 

impact on every person, whether they are 

affected physically, mentally, or 

financially (1). 

The data point to SARS-CoV-2 largely 

infecting respiratory epithelial cells and 

spreading from person to person via the 

respiratory pathway, although the precise 

viral target cells and organs have not yet 

been identified (2). Fever and respiratory 

symptoms like dyspnea and dry cough are 

some of the most prevalent signs of 

COVID-19 infections, which are 

comparable to those of the Middle East 

respiratory syndrome (MERS) in 2012 and 

the severe acute respiratory syndrome 

(SARS) in 2003. Along with respiratory 

symptoms, there may also be 

gastrointestinal symptoms such diarrhea, 

nausea, vomiting, and abdominal 

discomfort (3). There is growing evidence 

that COVID-19 patients' stool samples (2, 

4, 5), anal swabs (6) , and rectal swabs (7) , 

contain SARS-CoV-2 RNA, despite the 

upper respiratory tract and respiratory cells 

being free of SARS-CoV-2 (2, 6, 8). In 

addition, the ileum, duodenum, jejunum, 

caecum, and colon are among the 

gastrointestinal epithelial cells with the 

highest expression of the angiotensin 

converting enzyme-2 (ACE-2) receptor (2, 

9). These findings, when combined, imply 

that SARS-CoV-2 may exhibit fecal-oral 

transmission in addition to droplet 

transmission, which has consequences for 

SARS-CoV-2 transmission as well as 

infection prevention and management. 

Transmission 

SARS-CoV-2 can transmit indirectly 

(through touch) (contaminated objects and 

airborne contagion) as well as directly (via 

droplets and human-to-human transfer). 

The spread of airborne infections may 

potentially be facilitated by personal 

protective equipment (PPE) (10). It is 

believed that the SARS-CoV-2 virus 

spreads mostly by respiratory droplets, 

which are created whenever a patient 

coughs, sneezes, talks, or even sings. In 

most cases, droplets are only capable of 

travelling around six feet (almost two 

meters), and they can only remain 

suspended in the air for a short amount of 

time. However, the SARS-CoV-2 virus can 

remain viable and infectious in droplets for 

up to three hours if the droplets are 

allowed to float in the air (less than five 

microns in diameter) (11). 

Anyone who comes into direct contact 

with SARS-CoV-2-infected surfaces and 

subsequently touches their own mucous 

membranes (mouth, eyes, or nose) with 

their hands is at risk of getting COVID-19 

(12). 

SARS-CoV-2 can spread from 

asymptomatic (or incubating) persons 

without radiological abnormalities (13, 

14). 

Symptoms 

The symptoms of viral respiratory 

disorders can range from minor to lethal, 

with the latter being most common in those 

who are elderly, have impaired immune 

systems, or are young children (15). 
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People infected with COVID-19 

experience symptoms similar to those of 

the flu. These symptoms are almost 

identical to those of its ancestor, SARS. 

Individuals infected with the virus may 

experience a wide range of symptoms. 

However, the virus has a wide range of 

effects on its human hosts. It's possible that 

the majority of infected persons will only 

have mild to moderate symptoms. The 

symptoms include dry cough, tiredness, 

and fever (>38 °C) (16, 17). Several people 

might experience symptoms such as pains 

and aches, a cold, a stuffy nose, a sore 

throat, difficulty breathing, and diarrhea. 

According to recent information provided 

by the Center for Disease Control (CDC), 

infected persons may also have other 

symptoms such as aches, chills and pains 

in the muscles, shaking, headaches, and a 

loss of smell and taste. As a result of 

contact with confirmed patients, more and 

more studies indicate that a small number 

of COVID19 pneumonia cases started with 

conjunctivitis as the primary symptom. 

Reverse transcriptase polymerase chain 

reaction (RT-PCR)-based viral RNA 

detection can aid in the early detection of 

SARS-CoV-2 infection and the 

implementation of effective quarantine 

measures (18). 

The infected person may take an average 

of 5–6 days to begin experiencing 

symptoms, but in some circumstances, it 

may take up to 14 days (19, 20). 

Symptoms start to show up less than a 

week after being exposed to the virus, and 

they go away in 10–14 days. 

Immunocompromised individuals may 

experience more serious consequences 

include pneumonia, acute respiratory 

distress syndrome (ARDS), 29 %, sepsis, 

thrombosis, shock, and acute renal and/or 

cardiac failure (21). 

It appears that COVID-19 infection can 

cause gastrointestinal manifestations as 

part of its natural course, and a patient who 

presents with symptoms including — but 

not limited to — diarrhea, nausea and/or 

vomiting, and abdominal pain should not 

be dismissed as a minor health concern. It 

appears that direct viral invasion through 

the usage of the ACE-2 receptor is 

connected with at least some of the 

possible causes of gastrointestinal 

symptoms (22), changing in the intestinal 

microflora (22), the use of antibiotics and 

antiviral medications (23, 24), and the 

direct or indirect inflammatory response as 

a result of SARS-CoV-2 causing damage 

to the digestive system (25) 

Treatment 

According to Huang et al. (26), anemia, 

acute heart damage, and secondary 

infections (27) were the next most frequent 

complications in COVID-19 patients after 

acute respiratory distress syndrome 

(ARDS) (28). In situations of Covid-19 

illness, anti-malaria medication 

(hydroxychloroquine), glucocorticoids 

(dexamethasone), antibiotics 

(azithromycin), and antiviral medications 

(favipiravir) are all recommended due to 

their efficiency (29). 

On the other hand, studies have 

demonstrated that the combination therapy 

of lopinavir and ritonavir had no 

discernible effect on clinical improvement, 

mortality reduction, or the detection of 

laryngeal viral RNA in individuals who 

have severe COVID-19 (30). The 

therapeutic dose and hazardous dose of 

chloroquine are close together and can 

cause fatal cardiovascular symptoms (31). 

An experimental medication called 

Remdesivir is being created to treat people 

who have the Ebola virus (32). The 

medicine remdesivir has shown promising 

in vitro action against SARS-COV-2 and is 

currently undergoing randomized trials, 

although it has not yet been licensed by the 

Food and Drug Administration in the 

United States (33). 

Oseltamivir 75 mg BD will be used to treat 

patients who develop low-grade fever, 

malaise, cough, rhinorrhea, sore throat, and 

no shortness of breath, while in patients at 

high risk for influenza infection, antibiotics 

such as azithromycin + amoxicillin 
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/Clavulanic acid along with paracetamol 

500 mg are used for symptomatic 

treatment (1). Through the reduction of 

inflammatory processes, azithromycin 

appears to be useful in the treatment of 

chronic obstructive pulmonary disease. 

With low adverse effects and the ability to 

be quickly generated in huge quantities, 

azithromycin has been utilized for the 

treatment of infectious disorders. 

Additionally, progenitor and stem cells 

may play a significant role in the 

pulmonary fibrosis caused by COVID-19 

(15). In cases that are moderate to severe 

(any one of the following: Respiratory rate 

>24/min, Spo2 <94%in room air, 

confusion, systolic BP <90 mmHg or, 

diastolic BP<60 mmHg), admission and 

testing will be advised; if the test is 

negative, the patient will be managed in 

accordance with the established protocol; 

however, if the test is positive, oxygen 

supplementation will be necessary. 

Indicated treatments include antipyretic, 

antitussive, and antibiotics (1). 

Depending on how serious their condition 

is, critically ill patients may require 

hemodynamic support or mechanical 

ventilation. In general, aggressive fluid 

management should be avoided in patients 

with significant illnesses and those who 

have a severe acute respiratory infection 

(34). Systemic corticosteroids should not 

be used to treat COVID-19 pneumonia or 

acute respiratory distress syndrome 

(ARDS). 

Antiemetic medicines are used sparingly to 

treat digestive symptoms including nausea 

and vomiting. It is advised to conduct 

additional testing, such as a gastrointestinal 

pathogen panel and a Clostridium difficile 

toxin assay, before beginning supportive 

therapy to rule out other infectious 

etiologies. Although still debatable, using 

antibiotics is advised only if a coinfection 

is discovered (35). 

Rotes of administration  

Oral transmucosal delivery 

For the treatment of breakthrough pain, a 

variety of oral transmucosal dose forms, 

including tablets, lozenges, and oral films, 

are available. The effectiveness of the oral 

transmucosal route may be diminished in 

patients undergoing palliative care due to 

the presence of xerostomia and oral 

mucositis (36). Additionally, individuals 

who experience nausea and vomiting find 

it less appealing. However, it is a crucial 

route of administration to offer populations 

receiving palliative care an early 

commencement of activity. 

Table )1(: properties of oral transmucosal route (37) 

Types  Advantages  Disadvantages  
Buccal and sublingual tablet Easy and self-

administration 

Small surface area for 

absorption 

Lozenge Bypass first-pass 

metabolism 

Limited dose and volume 

Oral film Rapid onset of action May not be suitable in 

nausea and vomiting 

Ophthalmic delivery 

The eyes present a number of 

physiological challenges for ocular 

medication administration. Blinking, tear 

washout, nasolacrimal drainage, non-

productive losses, and corneal 

impermeability are all examples (38, 39). 

In ophthalmology, there are three basic 

ways to give medication: topically, 

systemically, or intraocularly, and each has 

its own set of benefits and drawbacks. 

Ninety percent of aqueous ophthalmic 

formulations are administered topically, 

making it the most popular method of 

medication delivery. The drugs can be 

easily injected by the majority of patients, 

and there are less restrictions on how long 

they can be stored. The cornea's barrier 

function, precorneal losses, and the low 

medication concentration for lipophilic 
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drugs are all drawbacks (40, 41). To 

produce a therapeutically effective dose in 

the eye through systemic distribution, a 

relatively high drug concentration in 

circulation is required (42). 

In individuals with severe COVID 

pneumonia, ocular symptoms have been 

reported, and viral RNA has been detected 

in the conjunctival sac. Patients with mild 

cases of COVID-19 do not typically 

present with conjunctivitis, suggesting that 

this symptom is not widely shared by the 

coronavirus (43). 

As a result, there is less information on 

how to best treat COVID-19-related 

conjunctivitis. During this epidemic, 

certain antiviral systemic medicines such 

umefenovir, lopinavir, and ritonavir have 

been employed (44), but not for the eye 

condition in particular. Chen et al. reported 

likelihood that ribavirin eye drops would 

aid in the treatment of ocular symptoms 

(44). Cheema et al. recently treated a 

patient who had pseudodendritic 

keratoconjunctivitis with moxifloxacin 1 

drop once daily to the right eye and oral 

valacyclovir 500 mg orally three times 

daily. This treatment was performed under 

the assumption that the patient had herpetic 

keratoconjunctivitis; however, the patient's 

conjunctival swab test result was positive 

for SARS-CoV-2. 

Otic delivery 

Otitis media, or middle ear inflammation, 

can be either acute or chronic. Acute otitis 

media (AOM) is more common than 

chronic suppurative otitis media (CSOM) 

(45). When infections that result in sore 

throats, colds, or other respiratory or 

breathing issues travel to the middle ear, 

the inflammation frequently gets started. 

These infections may be bacterial or viral 

(46). 

Infectious viral particles, like SARS-CoV-

2, have the capacity to migrate from the 

nasopharynx to the middle ear, which has 

an impact on how to treat patients who 

present with AOM during the COVID-19 

pandemic (acute otitis media). Viral 

infection has frequently been linked to 

AOM, either directly through an irritated 

nasopharyngeal mucosa that causes 

Eustachian tube dysfunction and altered 

immune response, or indirectly through 

another pathogen that only affects the 

middle ear (47) 

His presentation gave the impression that 

difficult AOM should be treated with 

ventilation (large myringotomy and/or 

tympanostomy tube installation) and 

broad-spectrum antibiotics, with the latter 

being determined by microbial culture 

(48). 

Ear drops containing a pharmacological 

composition of levofloxacin hemihydrate, 

clotrimazole, dexamethasone sodium 

phosphate, and moxidectin enable for 

simultaneous treatment of the etiotropic, 

pathogenetic, and symptomatic aspects of 

the condition (49). 

4-Pulmonary delivery  

A high surface area with rapid absorption 

due to high vascularization is one of the 

many systemic advantages offered by the 

pulmonary route in comparison to other 

traditional drug delivery systems. Another 

advantage is that the first pass effect is 

avoided (50). 

Nebulization delivers drugs directly to 

lung alveoli and pulmonary tissues, 

allowing for local effects with lesser doses 

than oral administration. Aerosolized 

hydroxychloroquine has been described for 

pulmonary illnesses, and phase 2a clinical 

tests in asthmatic patients showed no side 

effects (51). Low dose inhaled or 

nebulized therapy may confer equivalent 

or greater drug concentrations in 

pulmonary tissues, less systemic adverse 

effects (including cardiotoxicity), and less 

pressure on the current supply of 

hydroxychloroquine in critically ill 

patients. COVID-19 (51).  

The simplest and quickest technique of 

direct pulmonary administration is to 

inhale 50 mg of remdesivir for 30 minutes 

(52). First, COVID-19 patients with minor 

symptoms may self-administer nebulized 

remdesivir in order to reduce the risk of 
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aerosol production for medical personnel. 

Second, it would be challenging to deliver 

nebulizer inhalation to COVID-19 patients 

who are using ventilators. Third, as it may 

not be very helpful for COVID-19 patients 

with severe pneumonia whose lung 

function may have been seriously 

compromised, the antiviral medication 

should be administered to patients as soon 

as possible (53, 54). 

Use salbutamol (Ventolin), ipratropium 

bromide (Atrovent), and oral 

corticosteroids (dexamethasone, 

prednisone, or prednisolone), as well as 

intravenous corticosteroids 

(methylprednisolone or hydrocortisone), 

when necessary, for severe asthma (55). 

Urgent in-clinic therapy of albuterol 

nebulizer, inhaled budesonide, and 

intravenous volume expansion with 

additional parenteral thiamine 500 mg, are 

recommended for patients with severe 

symptoms (56). 

As a mucolytic and by decreasing NET 

levels in the lungs, dornase alfa may help 

patients with severe COVID-19 by 

increasing lung oxygenation and 

ventilation (57). 

5-Parenteral delivery 

Subcutaneous, intramuscular, intravenous, 

intradermal, and intraarterial parenteral 

routes of administration, among others, 

also have strong absorption properties and 

increase drug bioavailability (58). When 

oral administration is not an option and 

prompt onset of action is necessary, such 

as comatose patients, the method provides 

many benefits (59). In a hospital or at 

home, patients who cannot eat or drink on 

their own must rely on fluids, electrolytes, 

and nutrients given through a vein (60). 

Vaccines must be given by a suitable route, 

or a route that is ideal in terms of safety, 

immunogenicity, and practicability. 

Parenteral immunizations can be given 

intramuscularly, subcutaneously, or 

intradermally using hypodermic needles or 

needle-free injection devices (61).  

Rectal delivery 

Suppositories for the rectal cavity are one 

of the standard dose forms. They are 

preferable to oral dosage forms in some 

circumstances, such as when a patient has 

difficulty swallowing, as is common in the 

elderly and in pediatric patients, as well as 

when the patient is asleep. Rectal 

suppositories can be loaded with a variety 

of medications for the treatment of 

conditions including nausea, vomiting, 

inflammation of the intestine, and 

hemorrhoids (62). 

Rectal route offers potential advantages for 

the delivery of drugs, some of which are as 

follows: Numerous low molecular weight 

pharmaceuticals can be absorbed quickly, 

some first pass metabolism can be avoided, 

lymphatic system absorption is possible, 

large amounts can be retained, drug 

delivery rates can be regulated, and 

absorption can be improved (63). 

A typical suppository is a semisolid dosage 

form that can be inserted into bodily 

cavities and either melts or softens when it 

reaches the internal temperature of the 

body. This dose type is appropriate for use 

in newborns, children, and patients who 

are unconscious (64). The administration 

of medications in the form of a suppository 

is preferred due to the advantages that 

include the following: a) improved 

enzymatic drug stability; b) higher drug 

content; c) constant and static environment 

of rectum; d) avoidance of overdosing; e) 

improved patient compliance; and f) 

avoidance of the first pass effect in the 

gastrointestinal tract and liver (65). 

 

Conclusion 

SARS-CoV-2, in conclusion, is a new and 

highly contagious virus with respiratory 

effects spanning the spectrum from the 

common cold to more serious disorders of 

greater complexity Considering their low 

toxicity profile, low risk of adverse effects, 

and capacity to bypass (at least partially) 

first-pass metabolism, transmucosal routes 

of administration show promise as 
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alternatives for the delivery of medications 

for fast symptom alleviation in palliative 

and end-of-life treatment. The intranasal 

and rectal routes can use off-the-shelf 

medications, but the buccal and sublingual 

routes necessitate the creation of new 

dosage forms. Because of this, in times of 

crisis like the recent COVID-19 outbreak, 

a quick and safe escape path is essential. 
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