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Introduction
After one year of suffering the COVID-19 pandemic with more 

than 112,000,000 cases, 2,500,000 deaths and 87,000,000 recovered 
patients, having identified its etiological agent called Sars Cov2, 
its pathophysiology as well as molecular, antigenic, and antibody 
diagnostic strategies, there have been significant difficulties in finding 
an effective treatment, going through many drugs with an off-label 
indication (those drugs prescribed under conditions other than those 
authorized, that is, used for use not reflected in their technical sheet) 
favored by the aggressive pandemic environment and the multiple 
deaths reported, however today we continue without specific 
treatment.1,2

The few drugs that have shown utility, after a large analysis of 
the information and after randomized controlled studies, as well as 
systematic reviews and meta-analyzes, are: dexamethasone and 

enoxaparin (favored by the recovery study that excluded azithromycin, 
hydroxychloroquine, lopinavir/ritonavir, and convalescent plasma); 
Antivirals are highly questionable, with the apparent efficacy of 
remdesivir, and it has been shown that others such as oseltamivir, 
lopinavir/ritonavir, and antibiotics, can add morbidity and mortality 
in non-severe cases, which is why they are not currently routinely 
recommended.3-6 Other drugs that initially seemed to be effective have 
been displaced even by their own pharmaceutical companies because 
there was no full indication to support the improvement in terms of 
patient mortality, although other variables such as bed days, avoiding 
intubation, or the requirement of amines in critically ill patients, etc., 
such as  the case of tocilizumab (although recently Recovery itself has 
returned it to the therapeutic arsenal) and ivermectin.7-9

Recently, some experiences have been published with drugs with 
off-label indication, such as ruxolitinib and baricitinib, which are 
inhibitors of the Janus pathways (JAK1 and JAK2) that decrease pro-
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Abstract

Since the beginning of the pandemic, there is currently no specific treatment, however 
some drugs, after systematic reviews and meta-analysis have been positioned as potential 
treatments (dexamethasone, tocilizumab, baricitinib), however, other drugs with therapeutic 
potential are being investigated, such as Polymerized type I collagen (Fibroquel).

Material and methods: Adult patients are admitted to the study from December 2020 to 
January 2021, with prior informed consent, carriers of viral pneumonia confirmed by axial 
tomography, secondary to infection by Sars Cov2 virus identified by RT-PCR or antigen 
test, who also present severity data (dyspnea, desaturation -saturation at room air of 92% or 
less-, persistent fever), as well as inflammation markers (D-dimer 1000ng/ml±100; ferritin> 
300mg) and that allow treatment with Polymerized type I collagen (Fibroquel®) at home 
or in a hospital area.

Results: We include data from 35 patients, 19 (54.3%) women and 16 (45.7%) men, with 
a median age of 51.0 (38.0-76.0) years. The number of patients with a history of previous 
comorbidities was 34 (97.1%) and 20 (57.1%) had multiple comorbidities (3 or more 
synchronous comorbidities). The most frequent comorbidities among these patients were 
obesity in 94.3%, DM2 62.9%, Arterial hypertension 60.0%, COPD 14.3%, heart disease 
8.6%, nephropathy 5.7%, in addition to SLE and trisomy 21, both in 2.9% of patients. In 
the baseline evaluation laboratory, we found that 33 (94.3%) patients had lymphocytopenia 
and 3 (8.6%) had thrombocytopenia. Median D-Dimer and Ferritin serum levels were 
1,200.0 (990.0- 1,800.0) ng/mL and 394.5 (320.0-492.5) ug/L, respectively. The neutrophil-
lymphocyte index was calculated, which on average was 10.8 (8.0 - 14.7) and an ABC-
GOALSclx index of 14.0 (11.0 - 16.0) was calculated, which translate severe disease and 
an indication of stay in an intensive care unit. Relation to the pulse oximetry at ambient 
air in the baseline evaluation, we found that the median O2 saturation was 88.0% (86.0% 
- 89.0%).  The median number of days of evolution from the onset of symptoms to the 
moment in which treatment with Fibroquel was started was 8.0 (7.0-9.0) days. The pulse 
oximetry quantified 7 days after the start of treatment had a median of 94.0% (93.0-95.0%); 
Regarding the measurement of prognostic biomarkers, the median d-dimer and ferritin in 
serum measured at 7 days of follow-up were 656.0 (497.0 - 697.5) ng/mL and 394.5 (320.0-
492.5) ug/L, respectively.

Conclusion: Polymerized type I collagen (Fibroquel) is an effective drug in patients with 
inflammatory and hypoxemic pneumonia secondary to Sars COV 2 infection, favoring 
clinical improvement and favoring extubation, oxygenation, and inflammation indices, as 
well as a biosafety profile that ensures its use without restrictions in these patients.
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inflammatory cytokines, however with risks of immunosuppression 
that could condition added infections that they add morbidity 
and mortality to patients, mainly in combination with other 
immunosuppressants such as steroids.10-12 Another drug that appears 
to have demonstrated utility in a Canadian study is colchicine, which 
demonstrated utility in preventing progression to severe forms of the 
disease (Colcorona study).13

Recently, one of the most prestigious institutes in Mexico, Instituto 
Nacional de Ciencias Médicas y Nutrición “Salvador Zubirán”, has 
established a protocol using a drug called polyvinyl pyrrolidone 
collagen or Polymerized type I collagen (Fibroquel®, Aspid),14 which, 
due to its properties seen in rheumatological pathologies (rheumatoid 
arthritis, osteoarthritis) against immunity-mediated inflammation, has 
begun its usefulness in this entity. The proposed dose is 3 ml daily 
intramuscular, from day 1 to 3 and 1.5 ml daily from day 4 to 7, being 
a 7-day treatment cycle, which in severe and/or persistent cases can 
be extended to two cycles; It has been used in cases of inflammatory 
pneumonia secondary to COVID-19, taking advantage of its various 
properties, which are:

i.	 Negatively modulate the expression of IL-1β, IL-8, TNF-a, 
TGF-β1, IL-17, Cox-1, and leukocyte adhesion molecules 
(ELAM-1, VCAM-1 and ICAM-1),15,16

ii.	 Significantly increases the mediators and modulating mechanisms 
of inflammation (expression of IL-10 and the number of 
regulatory T cells).17

iii.	 Reduces tissue fibrosis, without producing adverse effects.17

Due to these properties, it has been theorized that, due to its systemic 
effect, it could have some impact on the negative regulation of the 
expression of the pro-inflammatory cytokine storm, in the number of 
effector T cells Th1, Th17, Th22, adhesion molecules leukocyte and 
increase IL-10 and the number of regulatory T cells, which can lead to 
important benefits for the treatment of the hyperinflammatory phase 
and probably in the acute respiratory distress syndrome that patients 
with mild to severe COVID-19 present with a biosecurity profile 
devoid of severe adverse effects.18,19

Material and methods
Adult patients are admitted to the study from December 2020 to 

January 2021, with prior informed consent, carriers of viral pneumonia 
confirmed by axial tomography, secondary to infection by Sars Cov2 
virus identified by RT-PCR or antigen test, who also present severity 
data (dyspnea, desaturation -saturation at room air of 92% or less-, 
persistent fever), as well as inflammation markers (D-dimer 1000ng/
ml±100; ferritin>300mg) and that allow treatment with Polymerized 
type I collagen (Fibroquel®) at home or in a hospital area.

Age, gender, comorbidities, characteristics of hematic cytometry, 
oxygen saturation, D-dimer and ferritin were evaluated at baseline 
and at 7 days of treatment; home vs. hospital stay; oxygen therapy 
by non-invasive ventilation (oxygen through nasal tips or reservoir 
mask) vs invasive (mechanical ventilation), as well as the use of 
one or more cycles of the drug and finally its evolution (clinical, 
biochemical and oxygenation improvement) and prognosis. As part of 
the severity, the neutrophil-lymphocyte index is calculated as well as 
the score ABC-GOALSclx. Non-adult patients, pregnant women and 
those who do not consent to the application of the drug are excluded. 
The recommended intradermal reaction is only practiced prior to the 
use of the drug in those patients who have a history of prior drug 
allergies or anaphylaxis. A record of possible adverse events will 
be kept. At the time of entering the study, previous treatments are 

suspended, even those that have proven efficacy in previous studies, 
such as the case of steroids (dexamethasone, prednisone), which in 
this case, is considered a therapeutic failure. Only common analgesics 
and antipyretics, anticoagulants (LMWH or direct oral anticoagulants) 
are allowed during the cycle with Fibroquel®

Results
We include data from 35 patients, 19 (54.3%) women and 16 

(45.7%) men, with a median age of 51.0 (38.0 - 76.0) years. The 
number of patients with a history of previous comorbidities was 
34 (97.1%) and 20 (57.1%) had multiple comorbidities (3 or more 
synchronous comorbidities). The most frequent comorbidities 
among these patients were obesity in 94.3%, DM2 62.9%, Arterial 
hypertension 60.0%, COPD 14.3%, heart disease 8.6%, nephropathy 
5.7%, in addition to SLE and trisomy 21, both 2.9% of patients.

Regarding the use of medications prior to  the baseline evaluation, 
we found that all patients had received some medication for the 
treatment of their condition. The medications that were indicated 
most frequently to this group of patients were the following, in order 
of frequency we found azithromycin in the first place with 77.1%, 
followed by ivermectin with 51.4%, dexamethasone in 45.7%, 
prednisone in 45.7%, ceftriaxone in 31.4% and oseltamivir in 28.6% 
of the patients; The other medications that the patients received 
and their frequencies are found in Table 1. The median number of 
medications received prior to the initiation of polyvinylpyrrolidone 
collagen was 3.0(3.0-4.0). In the baseline evaluation laboratory, we 
found that 33(94.3%) patients had lymphocytopenia and 3(8.6%) 
had thrombocytopenia. Median D-Dimer and Ferritin serum levels 
were 1,200.0 (990.0 - 1,800.0) ng/mL and 394.5 (320.0-492.5) ug/L, 
respectively. The neutrophil-lymphocyte index was calculated, which 
on average was 10.8(8.0-14.7) and an ABC-GOALSclx index of 
14.0(11.0-16.0) was calculated, which translate severe disease and an 
indication of stay in an intensive care unit.

In relation to the pulse oximetry at ambient air in the baseline 
evaluation, we found that the median O2 saturation was 88.0% 
(86.0%-89.0%).

The median number of days of evolution from the onset of 
symptoms to the moment in which treatment with Fibroquel was 
started was 8.0(7.0-9.0) days.

Measurement of clinical and laboratory variables 
during the 7-day follow-up

Regarding the treatment with Fibroquel, 34(97.1%) patients 
received one treatment cycle with this drug and 1(2.9%) patients 
received two treatment cycles. Regarding the site where they were 
treated, 31(88.6%) patients received home treatment and 4(11.4%) 
patients had hospital treatment. No patient reported a history of severe 
allergies or anaphylaxis, so the intradermal reaction was not carried 
out. No infectious or anaphylactic adverse events were reported 
associated with the use of Fibroquel, the main complaint reported was 
pain at the application site in 40% that improved with the addition of 
simple lidocaine to intramuscular injection.

The pulse oximetry quantified 7 days after the start of treatment 
had a median of 94.0%(93.0-95.0%); regarding the measurement 
of prognostic biomarkers, the median d-dimer and ferritin in serum 
measured at 7 days of follow-up were 656.0(497.0-697.5) ng/mL 
and 394.5(320.0-492.5) ug/L, respectively. Regarding the need 
for supplemental oxygen, 94% of the patients used oxygen at the 
beginning of Fibroquel therapy, with variable requirements from 3 to 
10 liters continuously (FiO2 variable 30-60%), at the end of it. Only 
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20% continued to use oxygen, managing to do without it between days 
7-14. Only 2 patients required intubation, managing to be extubated 
after the end of the fibroquel cycle. Regarding the outcomes measured 

in this analysis, we find that 34(97.1%) patients had improvement in 
their clinical conditions and 1(2.9%) patient died from complications 
of this disease.

Table 1 Results of clinical and laboratory variables of patients with severe COVID19 who were treated with polymerized type I collagen (Fibroquel)

Variable* Results N = 35

Demographic variables and previous comorbidities
Gender
    Women
    Men
Age, years; median (IQR)
Previous comorbidities
    Obesity
    Diabetes mellitus type 2
    Systemic hypertension
    Chronic obstructive pulmonary disease
    Heart disease
    Chronic kidney disease
    Systemic lupus erythematosus
    Trisomy 21

19 (54.3)
16 (45.7)
51.0 (38.0 – 76.0)

33 (94.3)
22 (62.9)
21 (60.0)
5 (14.3)
3 (8.6)
2 (5.7)
1 (2.9)
1 (2.9)

Medications used prior to baseline evaluation
    Azithromycin
    Ivermectin
    Prednisone
    Dexamethasone
    Ceftriaxone
    Oseltamivir
    Enoxaparin
    Baricitinib
    Paracetamol
    Ribavirin
    Acetylsalicylic acid
    Rivaroxaban
    Levofloxacin
    Moxifloxacin

27 (77.1)
18 (51.4)
16 (45.7)
16 (45.7)
11 (31.4)
10 (28.6)
5 (14.3)
1 (2.9)
1 (2.9)
1 (2.9)
1 (2.9)
1 (2.9)
1 (2.9)
1 (2.9)

Baseline evaluation laboratory
Lymphocytopenia
Thrombocytopenia
Neutrophil-lymphocyte index (IQR)
D-dimer, ng / mL; median (IQR)
Serum ferritin, ng / mL; median (IQR)
ABC-GOALS clx (RIQ)

33 (94.3)
3 (8.6)
10.8 (8.0-14.7)
1,200.0 (990.0 – 1,800.0)
790.0 (670.5 – 1,000.0)
14.0 (11.0-16.0)

Pulse oximetry baseline evaluation
Medium ambient air pulse oximetry (IQR); % O2 Sat
Patients using oxygen at the beginning of fibroquel%

88.0 (86.0 – 89.0)
94.00

Variables associated with treatment with Fibroquel
Day of onset, median (IQR)
Collagen cycles, median (IQR)

8.0 (7.0 – 9.0)
1.0 (1.0 – 1.0)

Type of oxygen therapy
    Non invasive
    Invasive

33 (94.3)
2 (5.7)

Laboratory at 7 days of follow-up
D-dimer, ng / mL; median (IQR)
Serum ferritin, ng / mL; median (IQR)

656.0 (497.0 – 697.5)
394.5 (320.0 – 492.5)

Pulse oximetry at 7 days of follow-up
Medium ambient air pulse oximetry (IQR); % O2 Sat
Patients using oxygen after fibroquel%

94.0 (93.0 – 95.0)
20.00

Treatment site
    Home
    Hospital

31 (88.6)
4 (11.4)

Outcome
    Improvement
    Death

34 (97.1)
1 (2.9)

* Results expressed with n (%), except when something different is specified.
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Comparative analysis of pulse oximetry, serum levels 
of d-dimer and ferritin, quantified in the baseline 
evaluation VS the measurement at 7 days of follow-up

In this analysis, we found that the pulse oximetry measured at 
7 days of evolution was significantly higher compared to the pulse 
oximetry measured in the baseline evaluation [88.0 (86.0 - 89.0)% VS 
94.0 (93.0 - 95.0)%; p=0.001)] (Figure 1A). On the other hand, the 
median d-dimer and ferritin in serum measured at 7 days of follow-up, 
were significantly lower compared to the medians of the measurements 
of these biomarkers that were performed in the baseline evaluation 
[1,200 (990.0 - 1,800.0) ng/mL VS 656.0 (497.0 - 697.5) mg/mL; p 
= 0.001] and [790.0 (670.5 - 1,000) ug/mL VS 394.5 (320.0 - 492.5); 
p=0.001), respectively (Figures 1B and 1C).

Figure 1A Box and whisker plot with the differences in% O2 Sat measured 
in the baseline evaluation and in the 7-day follow-up *.
* (p = 0.001, estimated with Wilcoxon rank test).

Figure 1B Box-and-whisker plot with the differences in serum levels of 
d-dimer measured in the baseline evaluation and in the 7-day follow-up *.
* (p = 0.001, estimated with Wilcoxon rank test).

Discussion
In these patients, the treatment with Fibroquel is shown to be 

encouraging for the treatment of patients with various risk factors 

that present with severe inflammatory and hypoxemic pneumonia, 
with criteria of stay in an intensive care unit, oxygen users and that 
probably require invasive mechanical ventilation. However, after 
the use of Fibroquel, the inflammation and oxygenation markers 
improved considerably, avoiding hospitalizations as well as the 
oxygen requirements, as well as the management of critically ill 
patients favoring extubation (ventilatory, amines, etc.), something 
comparable to the use of other treatments such as tocilizumab or 
baricitinib, however in these patients who received Fibroquel without 
secondary adverse effects (mainly allergies or secondary infections), 
the main discomfort being a pain at the application site, which made it 
have a higher biosecurity profile.

Figure 1C Box-and-whisker plot with differences in serum ferritin levels 
measured in the baseline evaluation and in the 7-day follow-up *.
* (p = 0.001, estimated with Wilcoxon rank test).

It is important to note that these patients presented poor evolution 
despite the use of steroids, which are current medications with 
a precise indication in this type of pneumonia (supported by the 
Recovery study) and that on the day of the evaluation (day 8 on 
average), considered therapeutic failure of the same, so its use is 
discontinued, which helps to avoid greater immunosuppression that 
can subsequently lead to added infections and allows evaluating the 
effect of Fibroquel without other immunomodulators.

Conclusion
Polymerized type I collagen (Fibroquel) is an effective drug in 

patients with inflammatory and hypoxemic pneumonia secondary 
to Sars Cov2 infection, favoring clinical improvement and favoring 
extubation, oxygenation and inflammation indices, as well as a 
biosafety profile that ensures its use without restrictions in these 
patients.
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