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El hecho fisiopatológico que subyace a  la presencia de hipoxe-

mia  en el SPO es el efecto shunt1. Las causas asociadas al SPO se

clasifican en etiologías intracardiacas, extracardiacas (pulmonares)

y en un tercer grupo heterogéneo1.  En las  enfermedades pulmo-

nares, el shunt puede establecerse bien por la mezcla de sangre

arterial y venosa (como en  las fístulas arteriovenosas), bien por

una alteración grave de la relación V/Q2,  como sucede en algu-

nas enfermedades parenquimatosas. Por efecto de la  gravedad, el

flujo sanguíneo se  incrementa hacia las bases pulmonares mien-

tras que disminuye la  presión de perfusión en  las regiones apicales

(efecto espacio muerto en  ápex). Esta redistribución vascular con-

tribuye a incrementar las diferencias en la relación V/Q, las  cuales

son especialmente notables en  bipedestación3.  Así, se ha descrito el

desarrollo de SPO asociado a enfisema, enfermedades intersticiales

y consolidaciones especialmente cuando involucran al parénquima

basal4. Dentro de esta definición, también tendrían cabida las alte-

raciones pulmonares propias del  síndrome respiratorio agudo del

adulto (SDRA).

Por otro lado, los datos analizados hasta el momento sugieren

que el nuevo coronavirus tiene especial tropismo por el endote-

lio vascular. El SARS-CoV-2 inicia la infección celular mediante su

unión al receptor de la  enzima convertidora de angiotensina II, un

receptor ampliamente distribuido en el organismo, incluyendo el

endotelio. Algunas series de autopsias han demostrado inclusiones

virales en las células endoteliales con acúmulos de células infla-

matorias, hallazgos sugestivos de endotelitis5.  Así, la activación

endotelial inducida por el virus puede dar lugar tanto a  fenó-

menos trombóticos como a  una marcada vasodilatación. A nivel

pulmonar, la vasodilatación y  la disfunción endotelial agravan el

efecto shunt observado en  algunos pacientes6.  En una revisión de

manifestaciones radiológicas por COVID 19 detectadas por TC, se

observó como hallazgo frecuente la dilatación de vasos pulmonares,

especialmente aquellos más  próximos o dentro de áreas de vidrio

deslustrado7.  Dicho fenómeno parece estar en relación directa con

la producción de mediadores inflamatorios, en especial IL-1 e IL-6,

citoquinas que han demostrado tener un potente efecto vasodila-

tador in vivo8. La vasodilatación inducida tanto por los mediadores

inflamatorios como por la  lesión endotelial vírica directa, podría ser

la causa del efecto shunt.

El interés del presente caso radica, no solo en  la infrecuencia del

SPO, sino en su asociación con la  infección por SARS-CoV-2. Existe

reporte de casos de SPO asociados a agentes infecciosos durante

el periodo de convalecencia tras un episodio de SDRA por Pseu-

domonas aereguminosa9 y neumonías por Pneumocystis jirovecii y

citomegalovirus10,  aunque también se ha descrito en SDRA aso-

ciado a  agentes no infecciosos como el síndrome antisintetasa11.

Sin embargo, no existe bibliografía hasta el momento que relacio-

nes el SPO con las alteraciones anatomofuncionales propias de una

neumonía grave por COVID-19.
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Twice Lucky: Elderly Patient Surviving Both
COVID-19 and Serendipitous Lung Carcinoma

Sobrevivir a una infección COVID-19 conduce a curar un
carcinoma pulmonar

Dear Editor:

As of 4 June 2020, the number of confirmed cases of

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

in Spain is 240,326, many of whom have developed the coro-

navirus disease 2019 (COVID-19).1 Despite the high number

of deaths (around 27,000), more than 120,000 patients have

been cured.1 Once the outbreak is  over, the new situation we

face is dealing with non-related COVID pathologies in  patients

diagnosed with COVID-19 or who have recently overcome the

disease.

A  78-year old former smoker (cumulative cigarette smoking

more than 30 pack-year) patient with medical history of chronic

obstructive pulmonary disease (COPD) type emphysema (forced

expiratory volume in  the first second (FEV1)/forced vital capacity

(FVC): 46%, FEV1: 70% and carbon monoxide diffusing capa-

city (DLCO): 49%) under bronchodilator treatment and periodical

follow-up by a pulmonologist was  admitted in  a  non-tertiary care

hospital due to dyspnea, cough, myalgia and fever. The patient

presented an acute respiratory failure with hypoxemia and hypo-

capnia. The polymerase chain reaction (PCR) microbiological test

in nasopharyngeal exudate revealed SARS-CoV-2 nucleic acid and

the chest radiography showed right basal opacities and a  diffuse

interstitial bilateral pattern (Fig. 1A). The patient was  diagnosed

with COVID-19 pneumonia and he  was  treated with hydroxy-

chloroquine, lopinavir/ritonavir, interferon beta, corticoids and

non-invasive ventilation. After 10 days of hospitalization, the

patient was  discharged with home oxygen and the recommenda-
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Fig. 1. (A) Chest radiography showing right basal opacities and a  diffuse interstitial bilateral pattern compatible with COVID-19. (B) Chest radiography showing q left complete

pneumothorax and persistence of the radiological changes due to the COVID-19. (C) Microscopical detailed view of atypical cellularity with a high mitotic index (squamous

cell  carcinoma).

tion of solitary confinement for 14 days. During the 4th day of

individual isolation, he  developed acute dyspnea and chest pain

and he was transferred to the hospital again. A left complete pneu-

mothorax was  seen in the chest radiography (Fig. 1B). A 20F chest

tube was inserted and a  continuous 3/5 air leak was observed in

the analogic drain. The patient was kept in  isolation in  a COVID-19

restricted area. After 6 days of prolonged air leak and incomplete

pulmonary expansion, his  general surgeon contacted us to trans-

fer the patient to  our third-level university hospital for surgical

treatment.

To  avoid virus spread, the procedure to transfer a patient from

one to another hospital must follow all security protocols. So that,

before transferring the patient we performed a  new PCR test with a

negative result. Once here, since the patient had not complied the

14 days of individual isolation after discharge, a  serologic test was

ordered to verify if the infection was active or passed; the result was

positive, but unfortunately there was no possibility to know about

which kind of immunoglobulins was elevated (Ig G or  Ig  M) due

to  the lack of reactants. So that, a  new PCR test was  performed to

confirm the previous one with a delay less than 48 h.  The result was

negative. Regarding the two last negative tests and the time interval

since the first positive test (more than three weeks), the patient

was considered as a SARS-CoV-2 negative patient and treated with

comprehensive protective measures but without strict isolation in

the ward.

The patient underwent video-thoracoscopic surgery. A 2 mm

perforation was found in the left segment six in an emphysema-

tous area and a  wedge resection and chemical pleurodesis were

performed. The patient was discharged the day after the operation

with no complications. The anatomopathological report revealed a

keratinizing squamous cell carcinoma in situ in  an emphysematous

bulla with free surgical margins (Fig. 1C). Non-tumoral parenchyma

characterized by  the subpleural cyst wall thickness.

After complete recovery of the patient, a  thoraco-abdominal

computerized tomography (CT) and a  positron emission

tomography-CT (PET-CT) were  performed. No distant metas-

tases or nodal disease were detected. Final staging was pTisN0M0

(stage 0).

As thoracic surgeons the new scenario we  face is treating

COVID-19 patients or patients who recently overcome the disease

who present with non-related COVID-19 pathology which require

urgent or preferential thoracic surgical intervention. A  recent study

has demonstrated that postoperative pulmonary complications

occur in half of patients with perioperative SARS-CoV-2 infection

and are associated with high mortality.2 Moreover, Li et al.3 conclu-

ded that COVID-19 is associated with poor prognosis for patients

undergoing thoracic operation, especially for those with COPD. So

that, unnecessary thoracic surgeries should be avoided. Besides,

since it is imperative to ensure the safety of health-care workers not

only to safeguard continuous patient care but also to  ensure they do

not transmit the virus, high-sensibility diagnostic tests should be

routinely performed to  identify current and past infection (sero-

logic tests) and to  ensure that patients who  have overcome the

disease are no longer contagious (nucleic acid tests).

Until a  few days ago, only urgent procedures and high priority

oncological elective surgery in non-COVID-19 patients were perfor-

med  and always balancing the risk of delaying therapy against the

availability of hospital resources and potential exposure of COVID-

19 on a  case-by-case basis. In addition, whenever possible, the

elective surgical activity has been transferred to COVID-free areas

to  avoid potential contracting intra-hospital infections. Since pre-

vious reports have revealed that there are asymptomatic patients

infected with SARS-CoV-2,4,5 all patients needing a  surgical inter-

vention should be tested.

We report the case of a  patient presented with left spontaneous

pneumothorax after discharge for COVID-19 pneumonia that was

managed surgically. We  consider this therapy was  non-delayable

and, after microbiological verification of SARS-CoV-2 negati-

vity, excision of a  perforated bulla was  performed. Pathological

examination of the specimen revealed a lung carcinoma in situ

whose prognosis is excellent.
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Ivermectin Treatment May  Improve the
Prognosis of Patients With COVID-19

El tratamiento con ivermectina puede mejorar el pronóstico de
los pacientes con COVID-19

Dear Editor:

The pandemic coronavirus disease 19 (COVID-19), caused by

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),

has been spread rapidly worldwide with considerable morbidity

and mortality. COVID-19 patients have various clinical presenta-

tions: asymptomatic, exhibit mild flu-like symptoms, be severely

ill or death.1,2 In addition to elder age and comorbidities, higher

levels of D-dimer and C-reactive protein (CRP) and lower levels of

lymphocyte and eosinophil as well as a  cytokine storm are associa-

ted with disease severity in COVID-19 patients.3–6 The virus load

may  be a main determinant underlying the pathological diversity

in COVID-19 patients.1,2,6 Thus, an effective antiviral treatment is

essential to improve the prognosis of patients with COVID-19.7 In

the absence of specific anti-SARS-CoV-2 agents, various drugs with

antiviral potential are now used to contain the virus in COVID-19

patients. Ivermectin, a US FDA-approved anthelminthic, has garne-

red enormous interest for treating COVID-19 as it is  safe and cheap

and has strong antiviral activities against board ranges of viruses

including SARS-CoV-2 in vitro.8–10 Despite the widespread use of

ivermectin, to our knowledge, there is  currently no published cli-

nical reports of ivermectin in COVID-19 patients. Here, we assessed

the clinical efficacy of ivermectin in COVID-19 patients.

This retrospective study enrolled a total of 325 consecutive

patients with SARS-CoV-2 infection confirmed by polymerase chain

reaction (PCR) of nasal swabs in SK hospital, a  unit dedicated

to COVID-19 at Mymensingh Medical College Hospital (MMCH),

Mymensingh, Bangladesh, from April to  June 2020. Of these, the

present study included 248 adult COVID-19 patients free from

any other serious pathological conditions: 115 received ivermectin

plus standard care (SC), while 133 received only SC. Remaining 77

patients who were under 18 years of age or transferred from other

facilities and received different management approaches including

partial hospital stays or treated with different therapeutic agents

prior to hospital admission were excluded from the analysis. The

two groups were compared in  terms of time to  SARS-CoV-2 negati-

vity, disease progression (develop pneumonia to severe respiratory

distress), duration of hospital stays, and mortality rate. Ivermectin

was  given once at dose of 12 mg within 24-h after hospital admis-

sion. SC was provided as required and included antipyretics for

fever, anti-histamines for cough, and antibiotics to control secon-

dary infection. The study was approved by MMCH  and informed

consent was obtained from all patients or their relatives before

starting treatment. Categorical variables are shown as frequencies

and percentages and continuous variables as the median and inter-

quartile range (IQR). Differences with 95% confidence intervals (CI)

were computed to show the level of certainty. Paired t-tests or  Pear-

son Chi-square test were used to  analyze statistical differences. All

calculations were performed using SAS, version 9.4 (Cary, NC, USA).

The median age of the patients was 35 (IQR 30–43) years

and 60% were men. Table 1 summarizes the demographics and

clinical presentations of the two groups. At the time of  admis-

sion, all patients had comparatively mild/moderate disease with

cough, headache, sore throat, anosmia, breathing difficulty, and

pneumonia in  different proportions. Some patients in  both groups

had underlying comorbidities like  hypertension, diabetes melli-

tus, asthma, and hyperlipidemia. About 13% of the patients were

current smokers. Also, about 58% had higher d-dimer and CRP

levels, 51% had lymphopenia, and 47% had eosinopenia. However,

at the time of admission, there were no significant differen-

ces in the patient profiles, presenting symptoms, comorbidities

and hemato-biochemical parameters of the two treatment groups

(Table 1).

The treatment did not produce any aberrant symptoms related

to  ivermectin use. None of the ivermectin-treated patients sho-

wed progressive pathology, such as pneumonia or cardiovascular

complications (Table 1). On the other hand, 9.8% patient developed

pneumonia and 1.5% had ischemic stroke those were not  received

ivermectin. Significantly fewer ivermectin-treated patients requi-

red oxygen inhalation (9.6% vs. 45.9), developed respiratory distress

(2.6% vs. 15.8%), or needed antibiotic treatment (15.7% vs. 60.2%)

and intensive care management (0.9% vs.  8.3%). Interestingly, the

patients receiving ivermectin became SARS-CoV-2 negative more

quickly (median 4 vs. 15 days; 95% CI, 8.97–10.59; P < 0.001). The

ivermectin-treated patients also had shorter hospital stays (median

9  vs. 15 days; 95% CI, 5.09–7.51; P <  0.001). Furthermore, the mor-

tality rate was significantly lower in  the ivermectin group than SC

(0.9% vs. 6.8%; P <  0.05; Table 1). Of the ivermectin-treated patients,

61 were randomly assigned for follow-up assessment 10 and 20

days after discharge; none of them reported any complications.

After SARS-CoV-2 infection, the disease generally progresses

within 1 week of symptom onset due to uncontrolled viral repli-

cation in the upper respiratory tract,2,6,11,12 followed by immune

anomalies, and a cytokine storm.2,5,6 Thus, an effective antiviral

therapy capable of blocking viral replication at the earliest time

after infection may  prevent disease progression. This study shows

that ivermectin is safe in COVID-19 patients and efficient at rapidly

clearing SARS-CoV-2 from nasal swabs (median 4 days). This was

much shorter than in  the COVID-19 patients receiving only SC  (15

days) or receiving a combination of three antiviral drugs (7–12

days13). Furthermore, in terms of developing respiratory distress

leading to  ICU admission and the final outcome (discharge/death),

we observed a significant clinical benefit of ivermectin in COVID-19

patients. In  fact, with ivermectin, we observed quick hospital dis-

charge (median 9 days) in 114 out of 115 patients; the remaining

patient arrived with advanced disease.

Ivermectin induced rapid virological clearance that we obser-

ved in this study indicating that the preclinical efficacy of  the

drug against SARS-CoV-29 may  be mirrored in patients. Such rapid

clearing of SARS-CoV-2 (median 4 days); this is much shorter

than the median duration (20 days) of viral shedding in  patients

with COVID-19,14 indicate that ivermectin could limit the viral

spreading. Collectively, the present findings suggest that ivermec-

tin induced rapid SARS-CoV-2 clearance could reduce COVID-19

disease progression and community transmission.
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