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A New Method of Treating Pneumonia   
Complicated by an Abscess in Patients After 
Covid-19

ABSTRACT

Background. The effects of SARS-CoV-2 (COVID-19) have increasingly challenged physicians in recent years. The varia-
tion of their possible effects is endless. However, lung damage as a primary target organ in coronavirus infection remains a 
major problem, which often takes the form of a fatal process, determining the further health condition of the patient in gen-
eral. Therefore, the aim of our study was to develop and evaluate the effectiveness of endovascular catheter therapy in pa-
tients with abscessed pneumonia who had had COVID-19.
Methods. This paper presents data on the comprehensive examination and treatment of 67 patients with abscessed pneu-
monia after COVID-19 for the period from 2020 to 2022.
Results. The two-stage injection of drugs should also be referred to the peculiarities of our developed method of treatment 
of abscessed pneumonia in patients who suffered from COVID-19. At the first stage (1-2 days) - drugs that improve micro-
circulation and detoxifying agents. In the second stage, we supplemented the treatment with protein-synthetic enhancement 
agents. Antibacterial therapy was carried out by bolus injection of drugs directly into the lung tissue.  
Conclusion. Application of the developed method of pulmonary endotheliitis treatment in patients with abscessed pneu-
monia after COVID-19 allowed reducing the period of catheter therapy and accelerating the process of purulent-destructive 
process restriction, increasing the rate of complete and clinical recovery by 15,6%, reducing the rate of chronicity by 5,5% 
and mortality by 15,7%.
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INTRODUCTION

Lung damage in SARS-CoV-2 is often character-
ized by the development of acute respiratory dis-
tress syndrome. [27] As statistics of studies show, 

the extent of lung damage in this disease can range from 
mild forms of respiratory inflammation to progressive 
and life-threatening viral pneumonia. [7] Patients affect-
ed by the 2019 coronavirus infection (COVID-19) often 
need to be placed on artificial respiration due to the de-
velopment of progressive respiratory failure during 
treatment. This can be caused by difficulty in breathing 
and progressive hypoxia. [18]

The Berlin criteria remain the basis for the diagnosis 
of acute respiratory syndrome in patients with 
COVID-19, based on the results of chest computed to-
mography with the detection of the intensity of lung 
blackouts of the so-called "frosted glass" type.   [22] At 
the same time, histological studies of the lungs of pa-
tients who died of COVID-19 more often reveal distinc-
tive signs of the early phase of acute respiratory distress 
syndrome as diffuse alveolar lesions with pronounced 
peripheral oedema, haemorrhages and interalveolar fibrin 
deposits. These signs were described much earlier in the 
works of Katzenstein et al. [8] At the same time, diffuse 
alveolar lesions are a nonspecific sign, since these 
changes can occur both in non-infectious and infectious 
lung lesions, including Middle East respiratory syndrome 
coronavirus - MERS-CoV [3], SARS-CoV [15], SARS-
CoV-2 [5; 11; 23] and even in influenza viruses. [25] 
 However, a distinctive feature of COVID-19 is the 

progressive development of vascular endotheliitis, which 
is accompanied by a high rate of thrombosis and throm-
boembolic pulmonary vascular lesions. [10] The use of 
prolonged artificial ventilation in such patients facilitates 
the development of ventilator-associated pneumonia. 
[26] The need for antibiotic therapy in patients with this 
complication does not always give the desired results, 
since if endotheliitis develops in the lungs, the process of 
penetration of antibiotic drugs directly into the 
parenchyma of the organ is complicated, contributing to 
the abscess of the inflammatory process. [6]
 The aim of our study was to develop and evaluate the 

effectiveness of endovascular catheter therapy in patients 
with abscess pneumonia after COVID-19.

MATERIAL AND METHODS

Currently, we have experience in treating 67 pa-
t ients with abscessed pneumonia after 
COVID-19. All patients had a severe form of 

COVID-19. The disease was confirmed by polymerase 

chain reaction assays at the Infectious Disease Clinic 
during hospital admission. 

Patients were treated against COVID-19 when they 
were in intensive therapy units. Artificial lung ventilation 
was used during treatment in 32.8% of cases. Broncho-
scopic airway sanation was used in 45 patients (67.2%). 
A total of 35.8% of patients were discharged from the 
Infectious Disease Clinic with the recommendation to 
undergo treatment at the place of residence, but the ma-
jority of patients (64.2%) were hospitalized at our clinic 
from specialized Covid-Centers.

Men aged 21 to 60 years (83.6%) were the most sus-
ceptible to the disease, with a predominance of individu-
als in physical labor (68.7%), employed in industry and 
agriculture. Intellectual workers accounted for 23.9%, 
while students and retired people accounted for 7.4%.

The period of the disease on admission varied from 
14 days to 1 month. In 56.7% of cases abscessed pneu-
monia was localized in the right lung, predominantly in 
the lower lobe. High frequency of lesions of lower (grav-
ity-dependent) lung segments (67.2%) should be noted, 
which is associated with anatomic features of the tra-
cheobronchial tree structure and indirectly confirms the 
important role of aspiration factor in the pathogenesis of 
pneumonia development. In 4 (5,97%) patients there was 
a two-sided process in lung lesions. There were 11 
(16,4%) patients with associated diseases, diabetes melli-
tus being the most common. 

The clinical symptoms of abscessed pneumonia in 
patients after COVID-19 were largely influenced by the 
nature of the disease and the presence of complications. 
The main ones were acuteness, severity and prevalence 
of purulent-destructive process in the lung tissue, the 
extent of pleural cavity lesions. 

Most patients (52.2%) were admitted to our clinic in a 
severe condition, with sepsis phenomena, which made 
abscess pneumonia worse. For 26 (38.8%) patients the 
condition was classified as moderate severity, and for 3 
(4.5%) patients it was severe.   

All patients had coughs with sputum, weight loss, and 
fatigue.  The amount of sputum varied from 20-30 to 500 
ml per day. In patients with severe sepsis, the number of 
sputum exceeded 100 ml in 58.8% of cases, and in 
28.8% of cases, it was more than 200 ml. In gangrenous 
processes and the presence of septic shock or severe sep-
sis, the sputum in 100% had a foul-smelling odour.  

Chest pain was observed in 8.9% of cases and, com-
monly, in patients with pleural complications (pleurisy, 
pleural empyema).
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The temperature response in patients in remission 
was usually subfebrile, while during the development of 
pleural complications, it ranged from 38–38,50С. 

The main rule in the treatment of patients with ab-
scessed pneumonia was early and adequate endo-
bronchial drainage and sanation of the abscessed nidus in 
the lung. Microtracheostomy was used for endobronchial 
catheterization of the destruction cavity. Once it was per-
formed, the catheter was guided into the destruction cav-
ity under the control of fibrobronchoscopy and fluo-
roscopy. Endobronchial sanation of destruction cavities 
in the lungs lasted 4-17 days.

In order to achieve maximum concentration of inject-
ed drugs in the inflammation area, all patients, upon ad-
mission to the hospital, had an intraarterial catheter in-
stalled using the angiographic method with transfemoral 
access at the mouth of the bronchial artery with pro-
longed intraarterial catheter therapy. Infusion of drugs 
into the bronchial artery was carried out in a continuous 
round-the-clock mode by intra-arterial injection of fluids 
with the help of a dispenser. 

In the early treatment period, the choice of antibiotic 
therapy was reduced to an empirical approach, which 
consisted of a combination of cephalosporins, aminogly-
cosides, and metronidazole. If the fungal infection was 
detected, Diflucan or fluconazole was included in the 
treatment. In the following periods of treatment, antibiot-
ic therapy was carried out according to the results of bac-
teriograms. 

Immediate results were estimated on the basis of 
these gradations according to the following criteria: 
complete recovery – the disappearance of clinical symp-
toms of the disease and endoscopic signs of an inflam-
matory process in the bronchi. By X-ray - in such case 
changes at the place of the former abscess either com-
pletely disappeared or persisted in the form of a small 
area of pneumosclerosis. 

No pathology has been observed in angiography and 
bronchography, or a slight deformity of subsegmental 
branches has been detected. Clinical recovery - against 
the background of the complete disappearance of clinical 
symptoms of inflammation a thin-walled "dry" cavity is 
determined by X-ray, and the complete disappearance of 
inflammatory changes in the bronchioles is observed en-
doscopically. Angiography does not show changes in 
angioarchitectonics of lung vessels in the peripheral cav-
ity zone. Bronchography reveals contrast deposits with 
clear contours and unexpressed deformation of subseg-
mental branches in a perifocal zone. Transition to the 
chronic form - preservation of unexpressed clinical pic-

ture, and its complete disappearance are also possible. 
There is a residual "dry" cavity in the lung or pleural 
cavity in X-ray examination. Usually, there is a zone of 
insignificant perifocal infiltration. The signs of moderate-
ly pronounced severely limited endobronchitis are ob-
served endoscopically, but they may be absent. During 
angiopulmonography, there is significant impairment of 
blood supply in the perifocal cavity, zone-amputation of 
lobe or segmental or subsegmental pulmonary artery 
branches, absence of capillary phase, and presence of - 
arteriovenous fistulas. At bronchial arteriography - pro-
nounced hypervascularization of the bronchial artery 
branches in the perifocal zone. During bronchography 
there is a pronounced deformation of segmental and sub-
segmental bronchioles. 

RESULTS

Among the key elements of our developed scheme 
of prolonged intraarterial catheter therapy in 
patients with abscessed pneumonia after 

COVID-19 were:
1. Establishment of high concentrations of antibacter-

ial drugs in the inflammatory site by bolus intra-arterial 
administration. The advantage of bolus injection is the 
ability to create a rapid and high saturation of tissue de-
struction foci with antibacterial drugs, as well as the abil-
ity to regulate the daily and maximum doses of adminis-
tered drugs.

2. Reduction of the duration of prolonged intra-arteri-
al catheter therapy (up to 7 days) by developing a new 
pathogenetically justified scheme of intra-arterial correc-
tion of endothelial dysfunction.

3. Development of ways to purposefully increase the 
local concentration of high-plastic metabolic drugs (Al-
bumin, Alvesin, etc.), which are natural inhibitors of 
kinins. They are known to be biochemically active sub-
stances, products of proteolysis that intensify during in-
flammatory process. [12] 

4. Inclusion of medications with a pronounced anti-
inflammatory effect, relieving tissue edema and stopping 
exudation processes (corticosteroids) into the scheme of 
prolonged intraarterial catheter therapy.

The specific features of the developed method of 
treatment of abscessed pneumonia in patients after 
COVID-19 should be attributed to the stage of drug ther-
apy. At the first stage, (1-2 days) of prolonged intraarter-
ial catheter therapy we administered drugs improving 
microcirculation since without it all other medications 
administered simply do not reach the lesion and are re-
moved from the body, getting into the general blood-
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stream through bypass arteriole-venular shunts. This was 
accompanied by detoxification drugs to evacuate toxic 
metabolic products, microbial toxins, and excessive in-
flammatory mediators. Bolus administration of antibacte-
rial drugs was mandatory. At the second stage (3-4 days) 
during the restored microcirculation and achievement of 
saturation of the lung tissue with antibacterial drugs, the 
catheter therapy was supplemented with protein prepara-
tions (Albumin, Alvesin, etc.).   

Treatment included intraarterial bolus injection of 
antibacterial drugs in 2-3 combinations. Cephalosporins 
(Ceftriaxone, Lendacin, Fortum, Rocephin) and amino-
glycosides (Amikacin, Amikine, Gentamicin, Netromy-
cin) were administered intraarterially in maximum shock 
doses during the first day respectively, since bactericidal 
action could be achieved at blood concentrations of an-
tibiotic 2-4 times higher than average therapeutic ones. 
 Subsequently, antibiotic therapy was corrected depend-
ing on the bacteriogram data. To date, the role of non-
clostridial anaerobic microorganisms in the development 
of pulmonary destruction is undeniable, so we used in-
traarterially Metronidazole (Metrogil, Efloran, Clion) up 
to 3000 mg per day (Fig. 1).

The following observation is an illustration of the 
effectiveness of the therapy:

Patient S. A, 1953 year of birth, was transferred from 
Pulmonology Department of Multidisciplinary Clinic of 
Tashkent Medical Academy with the diagnosis "Ab-
scessed pneumonia of right lung" on 05.11.2021 year 
where he was treated from 24.10.2021. The disease was 
diagnosed after the patient was discharged from the In-
fectious Disease Clinic, where he was treated against 
COVID-19. The conservative therapy was having little 
effect. When the patient was transferred to our clinic, his 
condition was critical. He complained of cough with pu-
rulent sputum up to 200 ml per day, increased body tem-
perature up to 39.50°C, fatigue, shortness of breath, pal-
pitations, loss of appetite. Objectively: general condition 
of the patient is severe, visible skin and mucous mem-

branes are pale with cyanotic tint. Tachypnea up to 25 
times per minute. Pulse rate 120 beats per minute. An X-
ray image shows non-homogeneous darkening of the 
right lung with areas of lucidity, mainly in the upper 
lobe. The auscultatory examination revealed a mass of 
variously scattered moist rales in the upper right lung 
against the background of sharply impaired vesicular 
breathing, no breathing is heard in the lower lung. The 
diagnosis stated: "Disseminated purulent destruction (ab-
scessed pneumonia) of the right lung. Sepsis. State after 
the COVID-19". Fibrobronchoscopy report: catarrhal 
endobronchitis on the right side of the patient. A catheter 
of the tracheobronchial tree was installed. On November 
07, 2021, catheterization of the right bronchial artery 
was performed (Fig. 2) with prolonged intraarterial 
catheter therapy. 

There was a visible positive dynamic. On 12.11.2021 
- control bronchial arteriography (Fig.3) - sharp decrease 
of infiltration of the right lung.

Figure 1. Scheme of intra-arterial catheter therapy of 
patients with abscessed pneumonia after COVID-19 

Figure 2. Bronchial arteriography of a 
patient before prolonged intraarterial 

catheter therapy 

Figure 3. Bronchial arteriography of 
a patient after prolonged 

intraarterial catheter therapy 
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The intra-arterial catheter was removed. The patient 
did not have any special complaints. Control chest X-ray 
showed pneumofibrosis in the upper lobe of the right 
lung. After 3, 6 and 12 months of outpatient observation 
the patient did not have any complaints, he was almost in 
good health.

DISCUSSION

Critical analysis of the results of traditional pro-
longed intra-arterial catheter therapy for the 
treatment of patients with abscessed pneumonia 

revealed several advantages of our proposed technique. 
The main advantage of prolonged intraarterial catheter 
therapy in patients with abscessed pneumonia after 
COVID-19 is an opportunity to provide a high concen-
tration of drugs in the pathological focus. [1] This is 
achieved through the pathogenetic-based methods of cor-
rection of microcirculatory disorders with the elimina-
tion of arteriole-venular shunting. [4] Under these condi-
tions, methods of drug therapy (intravenous, intramuscu-
lar, endolymphatic), as well as intra-arterial administra-
tion of antibiotic solutions alone cannot provide thera-
peutic antimicrobial effect, because the medication will 
be discharged into the venous channel bypassing the cap-
illary networks of the pathological focus. [2]

The mode of intravenous drug administration with the 
inclusion of rheological drugs provides primarily correc-
tion of the above microcirculatory disorders, which are 
basically protective reactions of the body aimed at pre-
venting the entry of toxins and infection into the central 
bloodstream and thereby reducing intoxication and sep-
sis. [9] Obviously, early adequate drainage and sanation 
of destruction focus should be an obligatory attribute in 
complex treatment of patients with abscessed pneumo-
nia. [13,21] Under these conditions, the opening of the 
microcirculatory channel of the focus cannot be accom-
panied by the progression of intoxication and septicemia. 
[14,20] Because of such a comprehensive solution to the 
problems of local surgical intervention and intra-arterial 
introduction of medications, the prerequisites for ensur-
ing high concentrations of drugs in the affected area are 
created.

On the other hand, analysis of the effectiveness of 
traditional schemes of prolonged intraarterial catheter 
therapy has also revealed several its drawbacks 
[16,17,19,24]:

1. Unified pattern of intra-arterial influence on the 
purulent-inflammatory process progression. 

2. Long duration of prolonged intra-arterial catheter 
therapy (12-14 days) accompanied by passive bed rest, 
high risk of complications such as bleeding or femoral 
artery thrombosis, negative emotions, fear.

3. Insufficient concentration of medications and an-
tibiotics in the lesion due to drip injection of 200-400 ml 
dilution of solvent (Reopolyglucin, Disol, Acesol, etc.). 
Under these conditions, drip administration of such vol-
ume of solution with antibiotics is possible for 1-2 hours 
with its dilution in all-circulating blood, which negates 
the advantage of intra-arterial administration compared 
to the intravenous one.

The high rate of development of endotheliitis in the 
lungs encouraged us to reconsider the attitude to this 
method of treatment. 

CONCLUSION

Application of the suggested method of pul-
monary endotheliitis treatment in patients with 
abscessed pneumonia after COVID-19 allowed 

reducing the terms of catheter therapy and accelerating 
the process of purulent-destructive process restriction, 
increasing the rate of complete and clinical recovery up 
to 15,6%, reducing the rate of transition to the chronic 
form by 5,5% and decreasing the mortality by 15,7%.
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COVID-19 DAN KEYIN BEMORLARDA XO'PPO-
ZLANGAN  PNEVMONIYANI DAVOLASHNING 

YANGI USULI
Shadmanov A.K., Mirshaval J.H., Okhunov A.O., 

Boboqulova Sh.A. 
Toshkent tibbiyot akademiyasi

ABSTRAKT
Dolzarbligi.   SO'nggi yillarda SARS-CoV-2 

(COVID-19) oqibatlari shifokorlar uchun tobora mu-
rakkab muammolarga olib keladi. Ularning mumkin 
bo'lgan namoyon bo'lishi  variantlari  cheksizdir. Biroq 
jiddiy muammo koronavirus infektsiyasida asosiy 
maqsadli organ sifatida o’pka mag'lubiyati bo'lib qolmo-
qda. Bu ko'pincha butun bemorning yanada sog'lig'ini 
belgilaydigan halokatli jarayon shaklini oladi. Shuning 
uchun tadqiqotimizning maqsadi COVID-19 bilan kasal-
langan xo'ppozlangan pnevmoniya bilan og'rilgan be-
morlarda endovaskulyar kateter terapiyasining sama-
rador usulini ishlab chiqish va baholash edi.  

Tadqiqot usullari. Maqolada 2020 yildan 2022 yilga 
qadar bo'lgan davr uchun COVID-19 dan aziyat 
chekkanidan keyin xo'ppozlangan pnevmoniya bilan 
og'rilgan 67 bemorni kompleks tekshirish va davolash 
ma'lumotlari keltirilgan.

Natijalar. Biz tomonidan ishlab chiqilgan COVID-19 
bilan kasallangan bemorlarda xo'ppozlangan pnev-
moniyani davolash usulining xususiyatlariga ikki 
bosqichli dorilarni boshqarish kiradi. Birinchi bosqichda 
(1-2 kun) - mikrosikulyatsiya va detoksikatsiya jarayoni-
ni yaxshilaydigan dorilar. Ikkinchi bosqichda davolash 
protein-sintetik kuchaytirgichlar bilan to'ldirildi. Antibi-
otik terapiyasi bevosita o'pka to'qimalariga dori-darmon-
larni bolusli amalga oshirildi.

Xulosa. COVID-19 dan keyin xo'ppozlangan pnev-
moniya bilan og'rib bemorlarda o'pka endotelitini 
davolashning usulidan foydalanish kateter terapiyasi 
davomiyligini kamaytirish va yiringli-destruktiv jaray-
onni to'xtatish jarayonini tezlashtirish imkonini berdi, 
to'liq va klinik tiklanish darajasini 15,6% ga oshirish, 
surunkali indeksni 5,5% va o'limni 15,7% ga ka-
maytirish.

Tayanch iboralar: COVID-19, xo'ppozlangan 
pnevmoniya, endotelit, uzoq vaqt davomida intra-arterial 
kateter terapiyasi.
 

НОВЫЙ МЕТОД ЛЕЧЕНИЯ 
АБСЦЕДИРУЮЩЕЙ ПНЕВМОНИИ У 

БОЛЬНЫХ ПОСЛЕ COVID-19
Шадманов А.К., Мишавал Д.Х., Охунов А.О., 

Бобокулова Ш.А. 
Ташкентская Медицинская Академия

АБСТРАКТ
Актуальность . Последствия SARS-CoV-2 

(COVID-19) в последние годы ставят перед врачами 
все более сложные задачи. Варианты их возможных 
проявлений бесконечны . Однако серьезной 
проблемой остается поражение легких как первично-
го органа-мишени при коронавирусной инфекции, 
которое нередко принимает форму фатального 
процесса, определяющего дальнейшее состояние 
здоровья больного в целом. Поэтому целью нашего 
исследования было разработать и оценить эффектив-
ность эндоваскулярной катетерной терапии у 
пациентов с абсцедирующей пневмонией, перенесших 
COVID-19.
Методы. В работе представлены данные ком-

плексного обследования и лечения 67 больных 
абсцедирующей пневмонией после перенесенной 
COVID-19 за период с 2020 по 2022 годы.
Полученные результаты. К особенностям 

разработанного нами метода лечения абсцедирующей 
пневмонии у больных, перенесших COVID-19, 
следует отнести двухэтапное введение препаратов. На 
первом этапе (1-2 дня) - препараты, улучшающие 
микроциркуляцию и дезинтоксикационные средства. 
На втором этапе лечение дополняли белково-
синтетическими усиливающими средствами. Анти-
бактериальную терапию проводили болюсным 
введением препаратов непосредственно в легочную 
ткань.
Заключение. Применение разработанного метода 

лечения легочного эндотелиита у больных с 
абсцедирующей пневмонией после COVID-19 
позволило сократить сроки катетерной терапии и 
ускорить процесс купирования гнойно-деструктив-
ного процесса, увеличить скорость полного и 
клинического выздоровления на 15,6%, снижение 
показателя хронизации на 5,5% и смертности на 
15,7%.
Ключевые слова: COVID-19, абсцедирующая 

пневмония, эндотелиит, пролонгированная внутриар-
териальная катетерная терапия.
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