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Abstract. Hepatitis D is an inflammation of the liver caused by the hepatitis D virus (HDV), which 

requires hepatitis B virus (HBV) for its replication. Hepatitis D infection cannot occur in the absence of 

HBV. HDV–HBV co-infection is considered the most severe form of chronic viral hepatitis due to more 
rapid progression towards hepatocellular carcinoma and liver-related death. Vaccination against hepatitis 

B can prevent HDV infection. HDV has recently been classified as carcinogenic to humans (class I) by the 

IARC mongraph programme, just like hepatitis B and C. 
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Annotatsiya. Gepatit D - bu gepatit D virusi (HDV) keltirib chiqaradigan jigar yallig'lanishi bo'lib, 

uning ko'payishi uchun gepatit B virusi (HBV) kerak bo'ladi. Gepatit D infektsiyasi HBV bo'lmaganda 
yuzaga kelishi mumkin emas. HDV-HBV qo'shma infeksiyasi surunkali virusli gepatitning eng og'ir shakli 

hisoblanadi, chunki u gepatotsellyulyar karsinoma va jigar bilan bog'liq o'limga tezroq o'tadi. Gepatit B ga 

qarshi emlash HDV infektsiyasining oldini olishi mumkin. HDV yaqinda IARC mongraph dasturi 

tomonidan odamlar uchun kanserogen (I sinf) sifatida tasniflangan, xuddi gepatit B va C kabi. 
Kalit so'zlar: gepatit D virusi, RNK testi, intoksikatsiya, taloq o'sishi, sariqlik, artralgiya 
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Аннотация. Гепатит D — это воспаление печени, вызываемое вирусом гепатита D (HDV), 
репликация которого требует присутствия вируса гепатита B (HBV). Инфекция гепатита D не может 

развиться без HBV. Коинфекция HDV–HBV считается наиболее тяжёлой формой хронического 

вирусного гепатита из-за более быстрого прогрессирования до гепатоцеллюлярной карциномы и 

смерти, связанной с поражением печени. Вакцинация против гепатита B может предотвратить 
инфицирование HDV. HDV недавно был классифицирован как канцерогенный для человека (класс 

I) программой монографий МАИР, как и гепатиты B и C. 

Ключевые слова: вирус гепатита D, РНК-тест, интоксикация, спленомегалия, желтуха, 
артралгия 

 

Clinical manifestations of viral hepatitis Delta Hepatitis D occurs in both acute and chronic forms, 
caused by the hepatitis D virus (HDV), which requires the HBV virus for replication. Infection with the 

hepatitis D virus occurs only in the presence of the hepatitis B virus. This virus is more likely than other 

causative agents of viral hepatitis to cause fulminant hepatitis and cirrhosis of the liver. Every patient with 

a positive hepatitis B surface antigen (HBsAg) should be tested for hepatitis D virus. The first diagnostic 
step is often a hepatitis D antibody test, followed by an HDV RNA test. Hepatitis D is considered the most 

severe type of viral hepatitis, as it accelerates the progression of liver cirrhosis. In addition, the infection 

has also been associated with a significantly higher risk of developing HCC. Persistent HDV replication 
leads to cirrhosis at annual rates of 4% and HCC at annual rates of 2.8%. The severity of the disease depends 

on the host and viral factors. HDV infection can clinically occur in two variants: Co-infection with HBV 

and HDV. Co-infection involves simultaneous infection with both HDV and HBV, which leads to the 

development of acute hepatitis D and B. This type of infection is usually acute, self-limited and clinically 
indistinguishable from classical acute hepatitis B. A short prodromal period is noted: high fever;  often 

migrating pain in large joints;  increasing intoxication in the icteric period;  often pain syndrome (pain 

in the projection of the liver or epigastrium);  occurrence 2-3 weeks after the onset of the disease or 
clinical and laboratory exacerbation. The course is relatively benign, however, it can cause severe hepatitis 

with a high risk of developing fulminant hepatitis. Acute hepatitis B with Delta agent. The incubation period 

is no different from that of acute hepatitis without a D-agent, and lasts from 6 weeks to 6 months. The pre-
icteric period is shorter and has a more acute course with early manifestations of intoxication. Hepatitis of 

mixed etiology is characterized by high temperature and pain in the liver in half of the patients. More often 

than with acute hepatitis without a D-agent, patients are bothered by migrating arthralgia of large joints. In 

the icteric period, subfebrile temperature persists or develops, which lasts for 7-12 days; intoxication 
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continues to increase, pain in the right hypochondrium intensifies. Urticarial rashes and splenomegaly 
appear more often than with acute hepatitis without a D-agent. A significant feature of coinfection is the 

two-phase course of the disease with clinical and enzymatic exacerbation in more than half of the patients: 

usually on the 15-32 day from the onset of jaundice, there is an increase in general weakness, dizziness, 
pain in the right hypochondrium, an increase in the liver size and an increase in the level of 

aminotransferases. An increase in enzymes can occur without clinical manifestations. Biochemical 

parameters of blood serum reflect a pronounced cytolysis syndrome. Hyperbilirubinemia is persistent, 
persists longer, the maximum values of aminotransferase activity are higher than similar indicators in acute 

hepatitis B without a D-agent. Repeated exacerbation of the process is characterized by an increase in 

enzyme activity, mainly due to an increase in AST, while the de Ritis coefficient becomes more than 1.0. 

An increase in the thymol test is noted, which is not typical of acute hepatitis B without a D-agent. With an 
increase in the severity of the disease, the prothrombin index, sublimate test and the content of beta-

lipoproteins decrease. Acute hepatitis B with D-agent occurs mainly in a moderate form, about 1/3 of 

patients suffer a mild form. In case of coinfection, there is a high risk of developing severe and fulminant 
forms of the disease. In case of liver failure with hepatic encephalopathy, the diagnosis is formulated as 

follows: acute hepatitis B with delta agent (coinfection) with hepatic coma. Thus, coinfection is 

characterized by high activity, two peaks of ALT and AST increase, a severe course than hepatitis B 

monoinfection, a rare frequency of storage (5-10%). HDV superinfection is infection with the hepatitis D 
virus of a person infected with the hepatitis B virus. Short incubation and pre-icteric periods (3-5 days) with 

high fever, severe intoxication, repeated vomiting, pain syndrome, arthralgia are noted. Characterized by 

severe jaundice, development of edematous-ascitic syndrome, severe hepatosplenomegaly, repeated 
clinical and laboratory exacerbations. In this variant, the development of a malignant (fulminant) form of 

the disease with a fatal outcome is possible. Unlike coinfection, spontaneous elimination of HDV occurs 

only in a small number of patients. As a rule, acute hepatitis with a short incubation period leads to chronic 
hepatitis D in 80% of cases. Wu et al. described three phases of HDV superinfection: acute phase, active 

HDV replication and suppression of HBV with high ALT levels; chronic phase, HDV decline and HBV 

reactivation with moderate ALT levels; and late phase, development of cirrhosis and hepatocellular 

carcinoma caused by viral replication or remission resulting from marked reduction of both viruses. Thus, 
HBV replication, although inhibited by HDV, appears to play an important role in maintaining HDV 

pathogenicity. Superinfection may cause acute failure of pre-existing chronic HBV liver disease or severe 

chronic active hepatitis rapidly progressing to cirrhosis. HDV suppresses HBV replication in most people 
infected with hepatitis D virus. This is evidenced by the absence of HBeAg in most patients (77%) and the 

presence of HDV RNA in 85% of cases. Acute Delta (super) infection. The incubation period is often 

shorter than in acute Delta (super) infection without D agent - from 1 to 2 months. The pre-icteric period is 
also much shorter and lasts 3-5 days. The disease begins acutely with the appearance of asthenovegetative 

and dyspeptic symptoms, intense pain in the right hypochondrium, repeated vomiting, and arthralgia in 

30% of cases. Almost half of the patients have a fever, often above 38°C. In the pre-icteric period, various 

manifestations of edematous-ascitic syndrome can be observed. The icteric period is characterized by 
pronounced intoxication, increasing general weakness, nausea, and aversion to food. A feeling of heaviness 

in the right hypochondrium is disturbing. Swelling of the shins increases, sometimes joint swelling appears, 

and edematous-ascitic syndrome is determined. Fever for 3-5 days is characteristic of this variant of acute 
delta infection. Hepatosplenomegaly is observed in almost all patients. The spleen size increases 

significantly, in some cases more than the liver size, which is not typical of acute hepatitis B without a D-

agent. Acute delta infection is characterized by early signs of chronic hepatitis. The protein-synthetic 

function of the liver is clearly impaired, as evidenced by a decrease in the sublimate test, the content of 
serum albumins with a significant increase in the gamma-globulin fraction of the protein spectrum in the 

early stages of the icteric period. The thymol test increases significantly. The activity of AST and ALT 

remains high longer than in acute hepatitis B without a D-agent. An essential feature of acute delta infection 
is the multi-wave nature of the disease with repeated clinical and enzymatic exacerbations, accompanied 

by fever for 1-2 days, edematous-ascitic syndrome and jaundice. In case of liver failure with hepatic 

encephalopathy, the diagnosis is formulated as follows: acute delta superinfection of a hepatitis B virus 
carrier with hepatic coma. The recovery period is longer than in acute delta superinfection without a D 

agent. Hospitalization and discharge of patients is carried out according to the same clinical indications as 

in acute delta superinfection without a D agent. Chronic infection causes accelerated progression of fibrosis 

and early decompensation in the presence of cirrhosis. Approximately 60-70% of patients with chronic 
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hepatitis D develop cirrhosis, which usually develops within 5 to 10 years, but can occur 2 years after the 
initial infection. Compared with patients with HBV monoinfection, patients with HDV have a decreased 

platelet count, greater variations in endoscopy, and smaller liver sizes. Data analyzed in the Hepatitis Delta 

International Network (HDIN) registry showed that HDV is associated with impaired liver function, as 
evidenced by low platelet counts. 
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Annotatsiya Maqola iqlim o‘zgarishining ekotizimlarga ta’sirini o‘rganishga bag‘ishlangan. Unda 
global isish, biologik xilma-xillikning kamayishi va ekotizimlar muvozanatining buzilishi masalalari tahlil 

qilingan. Tadqiqot natijalari iqlim o‘zgarishiga qarshi barqaror rivojlanish va yashil texnologiyalarni joriy 

etish zarurligini ko‘rsatadi. 
Kalit so‘zlar: iqlim o‘zgarishi, ekotizim, global isish, barqaror rivojlanish, yashil texnologiyalar. 
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Annotation The article is devoted to studying the impact of climate change on ecosystems. Issues 
of global warming, biodiversity loss, and disruption of ecosystem balance are analyzed. The research results 

highlight the necessity of sustainable development and the implementation of green technologies to counter 

climate change. 
Keywords: climate change, ecosystem, global warming, sustainable development, green 
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Аннотация Статья посвящена изучению влияния изменения климата на экосистемы. 
Анализируются вопросы глобального потепления, сокращения биологического разнообразия и 

нарушения баланса экосистем. Результаты исследования показывают необходимость устойчивого 

развития и внедрения зеленых технологий для противодействия изменению климата.  
Ключевые слова: изменение климата, экосистема, глобальное потепление, устойчивое 

развитие, зеленые технологии 

 
Iqlim o‘zgarishi – XXI asrning eng dolzarb ekologik muammolaridan biri bo‘lib, u butun dunyo 

ekotizimlariga va inson hayotiga bevosita ta’sir ko‘rsatadi. So‘nggi o‘n yilliklarda global haroratning 

oshishi, ekstremal ob-havo hodisalari, muzliklarning erishi va dengiz sathining ko‘tarilishi kuzatilmoqda. 

Shu sababli, iqlim o‘zgarishining sabablari, oqibatlari va oldini olish choralari haqida ilmiy tadqiqotlar olib 
borish dolzarb hisoblanadi. 

Iqlim o‘zgarishining asosiy sabablaridan biri inson faoliyati natijasida atmosferaga chiqarilayotgan 

issiqxona gazlari (CO₂, CH₄, N₂O) hisoblanadi. Sanoat inqilobidan so‘ng havo ifloslanishi ortib, global 
harorat o‘rtacha 1,1°C ga oshgan. Shu bilan birga, o‘rmonlarning kesilishi, shaharsozlik va transportning 

ko‘payishi iqlim tizimining tabiiy barqarorligini buzmoqda. Natijada atmosferada issiqlik ushlanishi ortib, 

global isish jarayoni kuchaymoqda. 


