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Abstract 
Recently, it was shown that hydroxychloroquine (HCQ) had a positive effect in COVID 19 infection, and this was augmented 

by the addition of azithromycin (Z). A proposed mechanism of action was outlined as to how these repurposed medications caused 
this. This short review offers an alternative hypothesis as to how this occurs, namely that the virus creates biofilms that activate the 
immune system which causes tissue damage. This is similar to other diseases, e.g. psoriasis, in which microbes create biofilms that 
interact with the immune system, and that interaction leads to the disease. Many other examples of other microbes that do this have 
been presented. How and where these two medications (HCQ and Z) fit into this hypothetical pathway is discussed. Other repurposed 
medications known to impact COVID 19 are briefly discussed.
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Review
Very recently, it has been shown that hydroxychloroquine 

(HCQ) with (or without) azithromycin (Z) had an ameliorative 
effect in patients with COVID 19 infection [1]. Previously, both 
drugs have demonstrated antiviral effects even though one (HCQ) 
is an antimalarial as well as an anti-inflammatory agent and the 
other (Z) is an antibiotic. (HCQ) has definite antiviral capabilities 
with an EC50 of 0.72 while (Z) has unknown antiviral effects[1]. 
This is the reason these two compounds were selected for this open 
label, non-randomized trial.

The (HCQ) administered separately showed a significant 
(p=0.001) viral clearance rate of 70% vs controls. The (HCQ), 
with the addition of (Z), presumably for the worst clinical cases, 
was given to 2 patients with upper respiratory tract disease and 
4 patients with lower respiratory tract disease. Each in the latter 
group had pneumonia on CT scanning. The combination (HCQ + 
Z) yielded 100% clearance of the virus [1].

This is an important study for it showed that repurposing two 
medications may be useful in combatting this viral pandemic. The 
limitations, mostly alluded to by the authors, were lack of inclusion 

of the “intent to treat” patients, three of whom were transferred to 
ICU and one who died. Other limitations included lack of important 
clinical details, such as did the fevers abate when viral clearance 
(from the nose) was demonstrated? Similar clinical data as to the 
state of the pneumonia after viral clearance was lacking. 

An alternative hypothesis may have some credibility, namely 
that this virus may create biofilms that, in turn, lead to many 
changes including cytokine production and tissue destruction. This 
pathway would be in keeping with many other diseases caused by 
microbes that create biofilms that create disease. 

In nature, more than 90% of microbes live in biofilms and, 
with pathologic microbes, many disparate diseases seem to be 
generated by this process [2,3]. These include cutaneous diseases 
such as atopic dermatitis, psoriasis, leprosy, and many others [4-6]. 
Internal diseases include arthritis, otitis media, arteriosclerosis, 
cystic fibrosis, and Alzheimer’s disease and others[7-11]. Somewhat 
surprisingly, biofilms have recently been found in gouty tophi and 
rheumatoid nodules [12,13].

To date, viral diseases associated with biofilms include 
HTLV1, molluscumcontagiosum, and human papilloma virus 
(in squamous cell carcinoma in situ in organ transplant patients 
of color) [14-16]. The viral biofilms were found intracellularly 
because the microbe had to “hi-jack” the cell’s DNA to replicate 
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and form the necessary quorum of organisms to create the biofilm [14]. The development of viral biofilms, as noted, may lead to 
significant clinical changes. This may allow other (secondary) pathogens that also make biofilms, such as staphylococci, to proliferate. 
These other organisms may also incorporate the virus and other organisms into the biofilm matrix. This concept has been elegantly 
demonstrated with Borrelial biofilms incorporating Chlamydia pneumoniae in the center of the biofilm [17].

Of interest, both (HCQ) and (Z) have biofilm dispersion capabilities [18]. The (HCQ), as an antiviral and a biofilm disperser would 
seem the ultimate antiviral weapon. Interestingly, the addition of (Z) to the protocol added increased efficacy. (Z) has antiviral effects, 
but the mechanism for this is not understood. Its antibiofilm capabilities are somewhat better characterized. 

Other repurposed medicines such as remdesavir (R) and sarilumab (S) have also been shown to have a positive impact on COVID 
19 [19,20]. R is an antiviral, so it is active at the beginning of the hypothetical cascade. S is an Interleukin 6 inhibitor that is active near 
the end of that cascade(Figure 1).

Figure 1:Cascade showing where different agents likely act.

The situation in the more severe COVID 19 patients needs 
much more microbiological and pathological scrutiny. For instance, 
is the periodic acid Schiff positive colloid found in the lungs 
(alveoli) of acute respiratory distress syndrome actually a biofilm? 
And, is it created by a different organism, such as staphylococcus, 
because it is entirely extracellular? It should be possible to bring 
more understanding to this disease relatively easily.
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