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Relevance: The pathogenesis of kidney damage in SARS-COV-2 infection is multifactorial.
SARS-COV-2 can have a direct cytopathic effect on the kidney. This is confirmed by the detection of
coronavirus fragments by polymerase chain reaction in the urine of patients infected with COVID-19.
In children with pyelonephritis against the background of COVID-19, all extrarenal signs were
observed, as in children without COVID, with OP, the frequency of which was higher in patients with
a background of COVID. Local signs of the disease: pain in the lumbar region (98/98/95%),
Pasternatsky symptom (100/66/100%) were positive. According to the results of the investigation, all
clinical-laboratory symptoms in patients with COVID-19 during the active period of pyelonephritis
were more pronounced and more obvious compared to the 2 groups.
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Relevance: The pathogenesis of kidney damage in SARS-COV-2 infection is multifactorial. First,
SARS-COV-2 may have a direct cytopathic effect on the kidney. This is confirmed by the detection of
coronavirus fragments by polymerase chain reaction in the urine of patients infected with COVID-19
[5]. As previously mentioned, SARS-COV-2 uses ACE2 to enter the host cell [8]. Recent data from
human tissue RNA sequencing have shown that ACE2 expression in the kidneys is almost 100-fold
higher than in the respiratory organs (lungs).

Further immunohistochemical analysis of micropreparations revealed another link in the pathogenesis
of kidney damage by the SARS-COV-2 virus. In situ expression of viral nucleocaspid protein (NO)
antigen, immune cell CD8, CD68, CD56 and complement C5b-9 markers proved that SARS-COV-2
NO antigen was accumulated in renal tubules [1-6]. Thus, infection with the COVID-19 virus induces
massive cytokine release, promotes macrophage activation and lymphocyte infiltration of the renal
parenchyma, and enhances C5b-9 complement deposition in nephron tubules [7-9]. During the
exacerbation of inflammation and "cytokine storm" in patients with COVID-19, the filtration pressure
and glomerular filtration rate decrease, the intensity of blood flow in the kidney decreases in parallel,
which can lead to cardiorenal syndrome type 1 and the development of acute kidney failure [22]. Thus,
viruses cause acute damage to nephrons, and then acute kidney failure and CBK develop.

The aim of the work: comparative analysis of pyelonephritis symptoms in patients with a history of
COVID-19.

Research object and subject: 121 patients aged 7<17 years with pyelonephritis who had Covid-19.
Group 1 was 50 patients with acute pyelonephritis+ COVID-19, group 2 was 50 patients with acute
pyelonephritis, and group 3 was 21 patients with chronic pyelonephritis+ COVID-19.

Research methods: blood analysis, general urinalysis indicators, UTT were conducted.

Research results: Sick children were divided according to age groups. The average age of the children
was 9+2.4 years. The main contingent of our patients was 61.15% (74) children aged 7 to 11 years

(Fig. 1).
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Figure 1. Distribution of sick children by age.

Patients with pyelonephritis who had passed COVID-19 came to us mainly in the summer season,
which we attribute to the increase in the number of COVID-19 in the summer, while the
hospitalization of patients with acute pyelonephritis occurred mainly in the late winter and early spring
months (Fig. 2 ). The main reason for this is the increase in other types of acute respiratory diseases

and ypovitaminosis in the body.
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Figure 2. Distribution of sick children's appeals to the hospital by year and season
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Figure 3. Common clinical symptoms of pyelonephritis in patients (%)

In children with pyelonephritis against the background of COVID-19, all extrarenal signs were
observed, as in children without COVID, with OP, the frequency of which was higher in patients with
a background of COVID. In particular, headache, weakness and fever were more and more prominent
in patients with COVID-19 + pyelonephritis.
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Figure 4. Renal symptoms of pyelonephritis in patients (%)

Local signs of the disease: pain in the lumbar region (98/98/95%), Pasternatsky symptom
(100/66/100%) were positive. Dysuria was observed in patients in the form of frequent and painful
urination (86/78/85%). In patients with Covid-19+pyelonephritis, pollakiuria was later replaced by
scanty urination. We attributed this to the direct pathogenetic effect of viral toxins on the kidney.
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Figure 5. Ultrasound examination results (%).

According to the results of the examination, kidney damage was symmetrical in most of the patients,
and bilateral pyelonephritis was noted. SARSCOV-2 directly affects the kidneys, as a result of which it
leads to impaired kidney function and facilitates the spread of the virus in the body. , systemic effects
include hypoxia, inadequate hemodynamics, and direct Inflammatory process was noted bilaterally
more often in patients due to tubulo-globulin injuries.
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Figure 6. Indicators of partial kidney function in children with pyelonephritis.

In our patients with pyelonephritis against the background of COVID-19, the glomerular filtration rate
was significantly decreased compared to our group 2, proteinuria increased in the proximal tubules,
and the relative density of urine decreased in the distal tubules. Thus, we attribute this phenomenon to
hemodynamic instability (ventilation problem). this significant volume replacement, positive fluid
level and further complications of inflammation in the kidney tissues, together with the changes in the
analysis of re-infection with bacterial agents, reflect the fact that against the background of the active
inflammatory process in the kidneys, disorders of the concentration and absorption properties of the
kidneys are much higher in patients of groups 1 and 3 than in patients of group 2 makes

Conclusion: According to the results of the investigation, all clinical-laboratory symptoms in the
active period of pyelonephritis in patients with COVID-19 were more pronounced and more obvious
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compared to the 2 groups, which we attributed to the direct toxic effect of SARS-COV-2 on the renal
proximal tubules.

Literature:

1.

10.

11.

12.

AxmemkanoBa H. U. u gp. OueHka (QyHKIMOHAIBHOTO COCTOSIHHSI TOYEK IMPU PEHATBHBIX
OCIOXHEeHUsIX y Jered B mepuon mnanzemun COVID-19: oOcepBanioHHOE KOTOPTHOE

PETPOCIIEKTUBHOE KIMHUYECKOe HccaenoBanue //KybaHckuii HaydHBbId MEITUIIMHCKUNA BECTHHK. —
2023.-T. 30. — Ne. 3. - C. 25-33

AmunoB 3. 3. u ap. Bnusaue BHIOPOCOB aMMO(OCHOTO MPOU3BOJCTBA HA COCTOSIHHE 37I0POBbBS
neteit u moapoctkoB //Academy. —2019. — No. 10 (49). — C. 57-60.

Ackapoa H., Mamaconuea III., TappapoBa I. Kiunuyeckas XapakTepUCTHKa IICHUXO-
HEBPOJIOTUYECKOTO COCTOSIHHSL 4acTO OOJNEIOMIMX JETeH MOIIKOIBHOTO Bo3pacta //OO0ImecTBo H
uaHoBarmu. — 2020. — T. 1. — Ne. 2/S. — C. 378-385.

Jmu B.B., Urnaroa M.C., OcmanoB U.M. u np. Jucmerabonuueckne Heponaruu y aereid.//
Poccuiickuil BeCTHUK niepuHaTonoruy u neauarpuu -2012, Ne5, crp.36-42.

I'annaposa I. H., Axmemxanosa H. 1. COVID-19 PANDEMIYASI DAVRIDA BOLALARDA
PIELONEFRITNING  KLINIK-LABORATOR  XUSUSIYATI, DIAGNOSTIKASI VA
DAVOLASH /IKYPHAJL PEITPOAYKTHUBHOI'O 310OPOBbA n YPO-
HE®POJIOTMYECKUX UCCJIEJJOBAHMIA. —2022. — T. 3. — Ne. 4.

lanmaposa I. H. MH}exun MOueBBIBOAANIMX MyTEH y NeTei, MUelOHePPUT: AUATHOCTHKA H
neuenue //IIpobaemMbl OMONOTHH U MEAUIUHEL. — 2022,

MamaconueBa III. A. u ap. OueHka IICUXOCOMAaTHYECKOE 370POBbE M IICUXOCOMATUYECKOE
3a0oneBanue MPOo(hecCcoOpCKO-MPENOAaBaTeIbCKOr0 CoCcTaBa By30B //HaydHBI 3IEKTPOHHBIHA
)KypHai Mepununan. — 2020. — Ne. 6. — C. 78-80.

Tyxrapos b. 3., AOmymymmuoBa P. H. I'ynu HypmymmnnoBna Ianmaposa WMHCOH
CAJIOMATJIMT'UTA TABCHUP O3TYBUN AT'PODPAKTOPIIAPHUHI" 3KOJIOI'O-IT'MT'MEHUK
KUXATIIAPUHU TAJIKUK DTUIL, SCIENTIFIC PROGRESS VOLUME 2 | ISSUE 4 | 2021
ISSN: 2181-1601, P 80-86 file //C:/Users/admin/Downloads/inson-salomatligiga-tasiretuvchi-
agrofaktorlarning-ekologo-gigienik-zhi-atlarini-tad-i-etish. pdf.

KOnnomesa, I[llaxHo3a aBazoBHa, and I[lloxucra AOmyranmapoBHa Mamaconuesa. "Sog ‘lom
turmush tarzini oliy ta'lim muassasasi talabalari o ‘rtasida shakllantirishning o ‘ziga xos
xususiyatlari o ‘rganish." aorcypran buomeouyunvr u npaxmuxu 7 (2022).

Mawmacomnuesa I11. A., bonraes A. b., CangoBa ®@. C. O60011eHrE TEOPETHUSCKIX MOJIOKEHUH O
OIICHKE COIMAIbHO-DKOHOMUYECKOH J(PPEKTUBHOCTH METUIIMHCKUX VYCIYT U WX Ka4ecTBa
//Momnonoit yaensid. — 2020. — Ne. 4. — C. 199-203.

MawmaconueBa IlI. Axonmura kypcaruna€rran THOOWN XM3MATIAPDHUHT WIKTHMOWN-WUKTUCOIMMA
MEXaHU3MH TaIIKWiIni xkuxarinapu //Involta Scientific Journal. — 2022. — T. 1. — Ne. 4. — C. 419-
428.

MamacomneBa C.A., KapumoB A.A. HAVYYHLBIE ACIIEKTBI ®OPMHWPOBAHUA
COLIMAJIBHO-5KOHOMMWYECKOI'O MEXAHU3MA MEJUITUHCKOI'O
OBCJIYKMBAHUA //BocTounblii peHeccaHc:

WHHOBAIIMOHHBIC, 00pa3oBaTeNbHbIC, €CTECTBCHHBIE U colMalbHbIe Hayku. — 2022. — T. 2. — Ne. 3.
—C. 484-490.

56 http://journals.academiczone.net/index.php/rjtds



RESEARCH JOURNAL OF TRAUMA AND DISABILITY STUDIES

Volume: 3 Issue: 11 | Nov-2024 ISSN: 2720-6866
http://journals.academiczone.net/index.php/rjtds

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

57

MamaconueBa III. A. u ap. OueHka IICUXOCOMAaTHYECKOE 370POBbE M IICUXOCOMATHYECKOE
3a0oneBanue MPOo(heccoOpCKO-MPENOaaBaTeIbCKOr0 CoCcTaBa By30B //HaydHBI 3IEKTPOHHBIHA
)KypHai Mepununan. — 2020. — Ne. 6. — C. 78-80.

MapaxanoB A. C., Mamacomuea III. A. HHHOBaIMOHHEIC MOIXOABI K HCIIOJIL30BAaHHIO
PEKpEalMOHHBIX PECYpCOB B MabIX roponax //CydacHi JeTepMiHAHTH PO3BUTKY Oi3HEC-IIPOIIECIB
B Ykpaini. — KuiBchkuil HalliOHATBHUIA YHIBEPCUTET TEXHOJIOTIH Ta au3aiiny, 2019.

Mypamosa D. B. u ap. HECHELIMOUYECKAS PE3UCTEHTHOCTh V JETEM C
BAKTEPHUAJIbHOW THEBMOHMEN, OCJIO)KHEHHOM PAECILOMYCES MH®EKIUEN
//Hayka u mup. —2019. —T. 3. — Ne. 5. — C. 58-61.

Paxumosa JI. [I., [aiixosa I. 1. 7-17 YOSHLI MAKTAB OQUVCHILARINING JISMONIY
RIVOJLANISHINI BAHOLASH /2KYPHAJI PEINPOAYKTHUBHOI'O 3JOPOBBA U YPO-
HE®POJIOTMYECKUX UCCJIEJIOBAHMIA. —2022. — T. 3. — Ne. 4.

Paxumosa J[.JK. Camapkann BuiosTia 6oanap Ba ycMupiap ypracuaa BUTAMUHIIAP, MAKpPO- Ba
MHUKPOSJIEMEHTIIAP ETHIIMOBYMIMTMHUHT KIMHUK Oenruiapu OyinYa TapKaIMIIMHUA TaxJII
kuuin. Problems of biology and medicine Tom 140. Ne6. Ct-161.
https://scholar.google.com/citations?view_op=view citation&hl= ru&
user=8WW94nYAAAAJ&citation_for view=8WW94nYAAAAJ: FxGoFyzp5QC

Raximova D. J., Naimova Z. S., Halimova S. A. 7 yoshdan 14 yoshgacha bo ‘Igan bolalarda
oziqlanish muammolari va ularni oldini olishda vitamin va minerallarning o ‘rni //Oriental
renaissance: Innovative, educational, natural and social sciences. — 2022. — T. 2. — Ne. 4. — C. 380-
385. https://cyberleninka.ru/article/n/7-yoshdan-14-yoshgacha-bo-lgan-bolalarda-oziqglanish-
muammolari-va-ularni-oldini-olishda-vitamin-va-minerallarning-o-rni/viewer

Paxumosa JI. XK. u xp. OGOCHOBAHUE JIEUEHUS [THEBMOHUHN KOPOHABHPYCHOU
OTHUOJIOI'NN (COVID-19) KOMBHUHAIME [IYJIbC TEPAITMN C
NMMYHOJEITPECCAHTAMM //Re-health journal. — 2020. — Ne. 4 (8). — C. 59-64.

Gapparova G. N. Clinical and laboratory diagnosis of uricosuric nephropathy in children. — 2022.

Gapparova G. N. Covid-19 Pandemiyasi Davrida Bollard Pielonefritning Kliniko-Laborator
Xususiyatlari, Diagnostikasi //Texas Journal of Multidisciplinary Studies. — 2022. — T. 4. — C.
127-129.

Gapparova G., Akhmedjanova N. CLINICAL AND LABORATORY CHARACTERISTICS,
DIAGNOSIS OF PYELONEPHRITIS IN CHILDREN UNDER COVID-19 PANDEMIC
CONDITIONS //Theoretical aspects in the formation of pedagogical sciences. — 2022. — T. 1. —
Ne. 6. - C. 114-114.

Gapparova G., Akhmedjanova N. CLINICAL AND LABORATORY FEATURES, DIAGNOSIS
AND TREATMENT OF PYELONEPHRITIS IN CHILDREN DURING THE COVID-19
PANDEMIC //Axagemuueckue uccieqoBanus B coBpeMeHHoi Hayke. — 2022, — T. 1. — Ne, 17. —
C. 186-187.

Islamovna S. G., Jurakulovna R. D., Gulistan K. Current state of the problem of rationalization of
schoolchildren's nutrition. — 2022.

Jurakulovna R. D. et al. EFFECTIVENESS OF STREPTOKINASE AND PROPOFOL DRUGS
IN PATIENTS WITH CORONAVIRUS DELTA STRAW (EXAMPLES FROM PRACTICE). —
2021.

Jurakulovna R. D., Utamuradova N. A. RISK FACTORS AFFECTING THE MENTAL HEALTH

http://journals.academiczone.net/index.php/rjtds



RESEARCH JOURNAL OF TRAUMA AND DISABILITY STUDIES

Volume: 3 Issue: 11 | Nov-2024 ISSN: 2720-6866
http://journals.academiczone.net/index.php/rjtds

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

58

OF FREQUENTLY ILLNESSES PRESCHOOL CHILDREN //Western European Journal of
Linguistics and Education. —2024. — T. 2. — Ne. 2. — C. 29-33.

Jurakulovna R. D. Analysis of distribution of vitamins, macro and micro elements deficiency
among children and adolescents in samarkand region, according to clinical symptoms //Eurasian
Research Bulletin. — 2023. — T. 17. — C. 229-235.

Jurakulovna D. et al. DYNAMICS OF INCIDENCE IN CHILDREN SCHOOL AGE
ACCORDING TO APPLICATION RATE AND COMPREHENSIVE MEDICAL
EXAMINATIONS.

Nurmamatovich F. P., Jurakulovna R. D. The importance of the international hassp system in the
production of quality and safe confectionery products /ACADEMICIA: An International
Multidisciplinary Research Journal. —2021. — T. 11. — Ne. 10. — C. 1184-1186.

Nurmuminovna G. G., Abdurakhmanovna U. N. CLINICAL AND LABORATORY FEATURES
OFNEPHROPATHY IN CHILDREN WITH DIABETES MELLITUS //Open Access Repository.
—2023.—-T.9.—Ne. 2. —C. 116-122.

Nurmuminovna G. G. In the post period of covid-19 diseasespecific clinical-laboratory properties
and diagnosis of pyelonephritis in children /ACADEMICIA: An International Multidisciplinary
Research Journal. —2022. — T. 12. — Ne. 4. — C. 55-58.

Zhurakulovna R. D., Shomuratovna B. R., Narmuminovna G. G. HYGIENIC
RECOMMENDATIONS FOR THE PREVENTION OF SCHOOL MYOPIA AND OTHER
VISUAL IMPAIRMENTS IN CHILDREN OF PRIMARY SCHOOL AGE //American Journal of
Interdisciplinary Research and Development. — 2022. — T. 6. — C. 29-38.

Eshnazarovich T. B., Norbuvaevna A. R., Nurmuminovna G. G. Research of ecological and
hygiene aspects of agrofaktors affecting human health. —2021.

Norbuvaevna A. R., Nurmuminovna G. G., Rukhsora M. HYGIENIC ASSESSMENT OF THE
EFFECT OF NITRATES ON HUMAN HEALTH //Archive of Conferences. —2021. — C. 24-26.

Nurmuminovna, Gapparova Guli. "Assessment of Partial Renal Function in Children with
Pyelonephritis During the Covid-19 Pandemic." Eurasian Research Bulletin 17 (2023): 220-228.

Nurmuminovna G. G. LABORATORY FEATURES OF URATE NEPHROPATHY IN
CHILDREN //Western European Journal of Linguistics and Education. — 2024. — T. 2. — Ne. 2. —
C. 40-48.

Gapparova G. N., Abdugapparovna M. S. BOLALARDA URIKOZURIK NEFROPATIYANI
KLINIKO-LABORATOR DIAGNOSTIKASI //Jlyumue WHTEIeKTyadbHbIE HCCIEIOBAHUSA. —
2023.—-T.5.—Ne. 1. - C. 13-19.

Nurmuminovna G. G. CLINICAL AND LABORATORY FEATURES, DIAGNOSIS AND
TREATMENT OF PYELONEPHRITIS IN CHILDREN DURING THE COVID-19 PANDEMIC
//JOURNAL OF BIOMEDICINE AND PRACTICE. —2023. —T. 8. — Ne. 2.

Nurmuminovna G. G., Ismailovna A. N. Improved Treatment Of Pyelonephritis In Children
During The Covid-19 Pandemic //Eurasian Medical Research Periodical. — 2023. — T. 19. — C. 73-
80.

Nurmuminovna G. G. PYELONEPHRITIS IN CHILDREN: DIAGNOSIS AND TREATMENT
//Web of Scholars: Multidimensional Research Journal. —2022. — T. 1. — Ne. 6. — C. 247-252.

http://journals.academiczone.net/index.php/rjtds



RESEARCH JOURNAL OF TRAUMA AND DISABILITY STUDIES

Volume: 3 Issue: 11 | Nov-2024 ISSN: 2720-6866
http://journals.academiczone.net/index.php/rjtds

41.

42.

43.

44,

45.

Shaikhova G.I., 2Rakhimova D.J., KlLasanO\Ca G. Current state of the problem of rationalization of
schoolchildren's nutrition. EBPABUMCKNUN BECTHUK MEAUATPUN 4(15) 2022 cr-82-87.
http://repository.tma.uz/xmlui/handle/1/5699

Zhurakulovna R. D. ASSESSMENT OF THE ACTUAL NUTRITION OF CHILDREN AND
ADOLESCENTS TAKING INTO ACCOUNT REGIONAL PECULIARITIES //E Conference
Zone. —2022. - C. 41-44.

Salokhiddinovich S. S. et al. THE INCIDENCE OF CARDIOVASCULAR COMPLICATIONS
IN DIFFUSE TOXIC GOITER //Galaxy International Interdisciplinary Research Journal. — 2024.
—T.12.—Ne. 3. - C. 4-8.

Zhurakulovna R. D. et al. ESTABLISHING THE RELATIONSHIP BETWEEN VARIOUS
METASTATIC LUNG LESIONS WITH GENDER AND AGE //Web of Medicine: Journal of
Medicine, Practice and Nursing. — 2024. — T. 2. — Ne. 2. — C. 104-107.

Zhurakulovna R. D. et al. Green Economy And Its Role In Preventing Air Pollution In Major
Cities //Pedagogical Cluster-Journal of Pedagogical Developments. — 2024. — T. 2. — No. 2. — C.
478-484.

59 http://journals.academiczone.net/index.php/rjtds



