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Summary

Objective:In China, the widespread use of Combination Antiretroviral Therapy(cART) has significantly improved the
prognosis and quality of life in people living with HIV(PLWH). However, some PLWH still got worse and were
hospitalized for some reasons, including AIDS-Defining Diseases(AD, such as opportunistic infections and
AIDS-related Malignancies), Non-AIDS-Defining Diseases (NAD, such as non-AIDS-defining Malignancies and
metabolic syndrome). At present, the age and disease of inpatients living with HIV(ILWH) are undergoing some
significant changes. For example, the average age of ILWH is gradually increasing, the proportions of ILWH with NAD
in all age groups are increasing, and the proportion of ILWH suffering from multiple types of NAD is increasing, which
will have a greater impact to both ILWH and infectious disease hospitals. We aim to predict the changes in ILWH in the
next 10 years, analyze the impact of such changes on ILWH and infectious disease hospitals in China, and propose
corresponding countermeasures.
Methods:We have established a prediction model based on Artificial Neural Network and Time series, using 12618 data
of ILWH admitted to Chongqing Public Health Medical Center during 2010-2020, to predict the age of ILWH, the
proportion of AD and NAD , the proportion of multiple types of NAD, and the proportion of NAD occurrences among
various age groups from 2021 to 2030 .
Results:Our model shows that the average age of ILWH has risen from 43.8 years in 2010 to 57.6 years in 2030, and
the increase in the age of women is greater than that of men. The number of ILWH in different age groups has changed
significantly. Among them, the proportion of ILWH under 50 years old has gradually decreased, and the proportion of
ILWH over 50 years old has gradually raised. By 2030, the proportion of inpatients over 50 years old will be close to
80%. The proportion of fatal opportunistic infections among ILWH has decreased year by year, and the most common
diseases are tuberculosis-related diseases. The proportions of ILWH with only AD or NAD have gradually decreased,
and the proportion of ILWH with both AD and NAD has increased year by year. It is estimated that the proportion of all
ILWH with both AD and NAD will exceed 80% by 2030. Among all kinds of diseases in NAD, metabolic syndrome
will have the highest rate of increase. By 2030, it will account for 16% in all ILWH. The proportion of hepatobiliary and
pancreatic system diseases and blood system diseases in NAD will gradually decrease, while the proportion of
metabolic syndrome, kidney disease, gastrointestinal disease, non-AIDS defining malignancies(NADM), bone disease
and neurological diseases in NAD will gradually increase. The proportion of ILWH with NAD in all age groups will
increase significantly after 10 years. Among them, the proportion of ILWH with NAD in 50-60 years old will be more
than 80%, and among the ILWH under 30 years old, the proportion of ILWH suffering from NAD will increase to
69.6%. The proportion of ILWH without NAD or only 1 NAD will decrease, while the proportion of ILWH with 3 or
more NAD will rise sharply. The proportion of ILWH with 1 type of NAD will drop to 12.6%, while the proportion of
ILWH with 2 types of NAD, and the proportion of ILWH with 3 or more types of NAD will increase greatly.
Conclusions:Significant changes have took place in the disease burden of ILWH in China, including the aging, the
increase in the proportion of ILWH with NAD, and the increase in the proportion of ILWH with multiple types of NAD.
These changes mean that in the next 10 years, the diagnosis, treatment and care of ILWH, as well as the development
and construction of infectious disease hospitals will all face new challenges. This finding is based on a large number of
long-term ILWH data in Chongqing, China, so we can consider that our research strategy can be promoted in China to
improve the cure rate and quality of life in ILWH.
Keywords: Inpatients living with HIV, AIDS-defining disease, Non-AIDS-defining disease, Prediction
Introduction
*Correspondence: alexshuai@sina.com; yaokaichen@ hotmail.com
†Yong Shuai and Jingmin Nie contributed equally to this work
1 Chongqing Public Health Medical Center, Chongqing, 400035, China
2 College of Pharmacy, Southwest University, Chongqing, 400700 China

In recent years, due to the widespread application of cART and the continuous expansion of HIV prevention and
education coverage, the rapid rise trend of the AIDS epidemic in China has slowed down and the mortality rate has
declined, but the situation remains grim. By the end of 2020, China CDC data shows that the number of reported
survive people living with HIV is 1,053,000. However, as some HIV-infected people do not know they have been
infected with HIV (about 32.1% of HIV-infected people in China do not know their infection status), are lack of good
compliance, have poor immune reconstitution, or have received organ transplants, their immunity is generally low and
are prone to opportunistic infections or AIDS-related malignancies, and they need to be hospitalized for treatment and
care. [1-3] At the same time, with the increase of the survival rate in people living with HIV（PLWH）, PLWH are facing
with some new problems such as ,premature aging[4-7], increasing in biological age[8-11], frailty [12,13], multiple
comorbidities[14-18]. Because of the serious condition, some patients also need to be hospitalized for treatment and
care .
The current analysis and research on HIV-infected populations usually target all HIV-infected populations in some
certain areas[19]. The research contents mainly focuses on the mortality[20-22], the incidence of certain AD[20,23] and
NAD[14-18,24-31], the mechanism[32] and strategies[7,33] of the aging and frailty in PLWH, but there is no
comprehensive analysis and predictive research on ILWH.
Therefore, we constructed a combined time series forecasting model. By predicting the changes of ILWH in the
next 10 years, we found the changes in the age and disease burden of ILWH, analyze the impact of the change on the
diagnosis and treatment, nursing, management of ILWH and the construction and development of infectious disease
hospitals in China, and discuss corresponding countermeasures.
Methods
Definitions
AD refers to the diseases that cause various serious opportunistic infections and malignancies due to the body has
been infected by HIV. AD diseases mainly include opportunistic infections and AIDS-defining malignancies . AD
mainly include Bacterial infections, multiple or recurrent; Candidiasis of bronchi, trachea, or lungs; Candidiasis of the
esophagus; Cervical cancer (invasive); Coccidioidomycosis, disseminated; Cryptococcosis, presenting outside of the
lung; Cryptosporidiosis, chronic intestinal for longer than one month; Cytomegalovirus (CMV) with loss of vision;
Cytomegalovirus disease (other than in the liver, spleen, or lymph nodes); Encephalopathy (HIV-related, also knows as
AIDS dementia complex); Herpes simplex virus (HSV), lasting longer than a month or appearing in an area other than
the skin (such as esophagus or lungs); Histoplasmosis, disseminated; Kaposi's sarcoma (KS); Lymphoid interstitial
pneumonia or pulmonary lymphoid hyperplasia complex; Burkitt lymphoma (or equivalent term); Immunoblastic
lymphoma (or equivalent term); Primary lymphoma of the brain; Mycobacterium avium complex or Mycobacterium
kansasii; Mycobacterium tuberculosis of any site in or out of the lungs; Mycobacterium or similar species, disseminated
beyond the lung; Pneumocystis pneumonia caused by the fungus Pneumocystis jiroveci+Pneumonia, recurrent;
Progressive multifocal leukoencephalopathy (PML); Salmonella septicemia, recurrent; Toxoplasmosis of the brain;
Tuberculosis; Wasting syndrome; Non-Hodgkin's lymphoma, and other infections caused by human immunodeficiency
virus[34,35].
Non-AIDS-defining diseases are diseases that are not caused by HIV. Based on the disease spectrum research and
natural language extraction from the database in this paper, we have summarized 18 types of NAD that ILWH suffer
from, including metabolic syndrome, cardiovascular and cerebrovascular diseases, kidney diseases, hepatobiliary and
pancreatic system diseases, digestive tract diseases, non-AIDS-defining malignancies(NADM), bone diseases,
inflammatory autoimmune diseases, respiratory diseases, ENT diseases, eye diseases, and mental diseases , Nervous
system disease, skin disease, venereal disease, urinary system disease, blood system disease, lymphatic system disease,
accidental injury.
Data source
The data comes from the Chongqing Public Health Medical Center, the only tertiary infectious disease hospital in
Chongqing. From January 2010 to December 2020, Chongqing Public Health Medical Center has received 17,150

person-years data on ILWH.
The data collected includes the gender, age, length of hospital stay, outpatient diagnosis information, admission
diagnosis information, and discharge diagnosis information in ILWH.
The data inclusion criteria are: ① Patients with confirmed HIV infection. ② First-time hospitalized patients (to
prevent certain chronic diseases from being counted many times). ③ The hospitalization time is not less than 1 day (to
prevent the inclusion of data of patients who have not met the hospitalization conditions).
Taking into account the needs of the forecasting model, the data exclusion criteria are:
① Inpatients who are not infected with HIV.
② Patients with abnormal data, such as the error caused by the negative value of the patient's age.
③ There is no detailed disease data record. Such as the patient's case only recorded as "abdominal pain", "white
blood cell abnormality", and the disease can not be classified.
④ In order to ensure the credibility of the prediction model, it is necessary to delete these disease categories which
are less than 1% of the total number of diseases.
Based on the data exclusion criteria, 12 categories of NAD were retained in the study, including metabolic
syndrome, cardiovascular and cerebrovascular diseases, kidney diseases, hepatobiliary and pancreatic system diseases,
gastrointestinal diseases, NADM, bone disease, respiratory system disease, nervous system disease, skin disease and
venereal disease, blood system disease, lymphatic system disease.
According to the data inclusion and exclusion criteria, there are finally 12618 person-year data available, and the
data are independent of each other. The basic information of the data set is shown in Table 1.
Data calculation instructions
Limited by the total number of hospital beds, the overall number of ILWH will not change much. Therefore, we
consider to discuss the proportion of different patients with AD or NAD in the total number of ILWH .
The calculation methods of various values are as follows:
1. The proportion of AD (NAD) patients = the total number of AD (NAD) patients in the year / the total number of
ILWH in the year * 100%.
2. Proportion of patients with various diseases = total number of patients with this type of disease in the year/ the
total number of ILWH in the year * 100%.
3. Age group statistics refer to literature [7], which divided the groups into six time periods, including less than 30,
30-40, 40-50, 50-60, 60-70, and more than 70.
Model
We have established a prediction model based on Artificial Neural Network and time series model. The model first
uses natural language processing technology based on artificial neural networks to preprocess the disease spectrum, and
extracts the disease spectrum corresponding to the database text. Then we use the improved Seasonal AutoRegressive
Moving Average (SARIMA) model to establish a time series model and predict the disease development in the next ten
years. The model can dynamically predict the trend of data changes over time, and ensure that the overall disease
incidence prediction value of the patient is consistent with the incidence prediction value of various types of diseases,
ensuring that the prediction results have good consistency and credibility .
Results
Through model prediction, we mainly observe the prediction results from the following eight aspects.
1. Statistical analysis of the age of ILWH
From 2010 to 2030, the average age and median of ILWH will increase significantly, and the average value will
rise from 43.8 years to 57.6 years, an increase of about 14 years. At the same time, compared with male, the age of
female ILWH has increased more rapidly, from 41 to 66 years.
2. Age group analysis of ILWH
From 2010 to 2030, the proportion of ILWH in all ages will change significantly. Among them, the proportion of

ILWH under 50 years old will gradually decrease, and the proportion of ILWH over 50 years old will gradually increase.
By 2030, the proportion of ILWH under 30 years old will be less than 10%, and the proportion of ILWH over 50 years
old will exceed 80%. Among them, ILWH aged 50-60 will account for the largest proportion, reaching nearly 40%.
3. Changes in some fatal opportunistic infections in ILWH
Disease spectrum studies have shown that cryptococcal meningitis [36], pneumocystis pneumonia(PCP) [37],
toxoplasma encephalopathy [38], cytomegalovirus retinitis [39], cyanobacteria marneffei [40] and Tuberculosis [41] are
the most dangerous types of highly fatal opportunistic infections, accounting for more than 90% of hospitalized AIDS
cases and deaths in China. Therefore, we studied the changes in the proportion of ILWH with these six fatal diseases.
Through the prediction model, it is found that the total proportion of fatal opportunistic infections in ILWH will
declined year by year, and it will decrease from 64% at the peak in 2016 to about 45% in 2030. At the same time,
among the patients with fatal opportunistic infections, tuberculosis is the most common infections, and the proportion of
PCP, toxoplasma encephalitis, cytomegalovirus retinitis, cyanobacteria marneffei and cryptococcal meningitis will
gradually decrease.
4. Changes in ILWH with only AD, only NAD, and both AD and NAD
It can be seen from the figure that the proportion of ILWH with only AD and only NAD will gradually decrease
and be less than 10% by 2030; The proportion of ILWH with both AD and NAD will increase year by year and exceed
80% in 2030.
5. Changes in various NAD in ILWH
In the next ten years, the proportion of ILWH with NAD will increase, and its proportion will rise from 59.5% in
2010 to 79.8% in 2030, an increase of more than 20%, and nearly 80% of ILWH will Suffer from NAD. Among them,
the metabolic syndrome accounted for the highest proportion of all NAD, which will account for 16% of all ILWH in
2030, and be close to one-sixth of the total. Among all NAD, the proportion of metabolic syndrome, kidney disease,
gastrointestinal diseases, NADM, bone diseases and neurological diseases will have a large increase, while
hepatobiliary and pancreatic system diseases and hematological will decrease, and other diseases in NAD will remain
roughly the same.
6. Changes in the proportion of ILWH with NAD in various age groups
The proportion of ILWH with NAD in all age groups will increase significantly in the next 10 years. The
proportion of ILWH with NAD in the 50-60 years will be the fastest growing age group. By 2030, the proportion of
ILWH with NAD aged 50-60 will exceed 80%. Among ILWH under the age of 30, the proportion of ILWH suffering
from NAD will rise from 62.4% to 69.6%; among ILWH aged 30-40, the proportion of ILWH with NAD will rise from
60.5% to 62.3 %, indicating that HIV-infected people with NAD also tend to be younger, and HIV-infected people are
more likely to age and suffer from senile diseases than normal people. This situation is similar to the research content of
literature [8].
7. Proportion of ILWH with multiple NAD
The ratio of ILWH without NAD and ILWH with 1 NAD will decrease in the next ten years, and the proportion of
ILWH with 2 NAD will increase slightly, ILWH with 3 or more NAD will rise sharply, and the proportion will rise to
about 45% by 2030.
In the results of this study, patients without NAD, patients with 2 NAD, and patients with 3 or more NAD have the
same trend as the literature [7], but trend of patients with one NAD is different from literature [7]. In literature 7, the
number of patients with one NAD is also gradually increasing, but this article found that the proportion of ILWH with
one NAD is decreasing, which may be caused by the difference in the groups studied.
8. Proportion of ILWH with multiple types of NAD
The research on NAD in this paper is mainly divided into 12 types of diseases. What we studied in this section is
the proportion of patients suffering from one category to multiple categories, which is different from the section above.
If a patient suffers from diabetes and hypertension at the same time, because both diseases belong to the metabolic

syndrome, the patient is defined as having one type of NAD. If a patient suffers from hyperlipidemia and osteoporosis
at the same time, because this patient suffers from metabolic syndrome and bone disease, this patient is defined as
having two types of NAD.
Based on the prediction model, it can be found that the proportion of patients with one type of NAD will decrease
from 37.5% to 12.6%, and the proportion of patients with two types of NAD will rise from 15.6% to 22.2%, the
proportion of patients with 3 or more types of NAD will increase from 3.6% to 45%, indicating that the proportion of
patients infected with multiple types of NAD will increase significantly in the next ten years .
Discussion
From the above results, we can find that some research results of ILWH are similar to those of general
HIV-infected people, including aging [4-7], premature aging [8-11], the number of patients suffering from NAD is
gradually increasing [7,14-18], and the number of patients with multiple NAD is increasing year by year [7].
At the same time, some new research results only appeared in ILWH , and there is no literature to verify these
phenomena for the time being. Therefore, we need to discuss these results.
1.The proportion of ILWH with both AD and NAD will increase year by year.
There may be three reasons to explain this result. Firstly, because most of ILWH are in the AIDS stage, their age is
larger than that of the general HIV infected patients, so they are prone to opportunistic infections, and they are also
prone to have NAD which is easy for the elderly. [42] Secondly, most of ILWH were hospitalized because of their
serious condition. These patients are prone to suffer from AD and NAD at the same time because of their poor
immunity [43]. Thirdly, due to the increase in the proportion of medical insurance reimbursements and the increase in
the disposable income of the people in China in recent years, as well as the increase in the awareness of PLWH to seek
medical treatment, most PLWH are willing to receive better treatment and care through hospitalization. These reasons
have led to the increase in the proportion of patients with both AD and NAD, and have also created new challenges for
the diagnosis, treatment and service capabilities of infectious disease hospitals.
2. The proportion of patients with fatal opportunistic infections is decreasing year by year, and TB is the fatal
opportunistic infections disease with the highest proportion.
As China has expanded the scope of HIV testing for people at high risk of AIDS and the general population, many
HIV-infected people can be detected early in HIV infection period and receive antiretroviral treatment, so that
HIV-infected people will not progress to the AIDS stage, and reduce the probability of opportunistic infections. At the
same time, with the continuous improvement of China's opportunistic infection prevention and control strategies
(Including primary and secondary prevention(control) measures for opportunistic infections) for HIV-infected patients
[36-41], it is reasonable that the proportion of fatal opportunistic infections in China has been declining year by year.
The reason why tuberculosis is the disease with the highest proportion is mainly because of the huge number of
tuberculosis infections (disease savings pool) in China, which is expected to reach 350 million. These
tuberculosis-infected people are likely to transmit Mycobacterium tuberculosis to HIV-infected people with low
immunity. At the same time, when the body's immunity declines, the immune system cannot control Mycobacterium
tuberculosis nodules, and the pathogen will attack the body and spread to other organs. The incidence of this infection
being activated is about 5-10% during the lifetime of latent tuberculosis infection (LTBI). Because the immunity of
HIV-infected people is destroyed by HIV, their immunity is usually very poor, so they are more likely to activate LTBI.
3. Among all NAD, the proportion of metabolic syndrome has increased year by year, and has maintained the
largest proportion. The increase in the proportion of ILWH with metabolic syndrome may be related to factors such as
aging, the effects of antiretroviral drugs, chronic inflammation caused by HIV, and changes in the lifestyle of the
Chinese population.
①From the results of this study, it can be seen that the aging of HIV hospitalized patients is more serious. The
decline of body function due to aging increases the risk of ILWH suffering from metabolic syndrome.
②Antiretroviral drugs (such as integrase inhibitor Kelizhi [45]) may affect the metabolism of triacylglycerols in

the body, leading to excessive accumulation of triacylglycerols in the body. The accumulation of triacylglycerol in liver
cells can cause non-alcoholic fatty liver, the accumulation in muscle and pancreatic β cells may lead to insulin
resistance and diabetes, and insulin resistance can cause hyperinsulinemia. Indinavir, a protease inhibitor in antiviral
drugs, can cause insulin resistance and trigger hyperglycemia, while nucleoside drugs can cause insulin resistance
through indirect effects such as fat redistribution.
③The impact of HIV. HIV can cause chronic inflammation in the body of an infected person. Chronic
inflammation may lead to an increase in the amount of epicardial fat, and may lead to an increase in coronary calcium,
myocardial perfusion defects and myocardial infarction. At the same time, HIV also affects pancreatic β-cell function
and insulin secretion.[46]
④Due to changes in Chinese lifestyles, the average prevalence of overweight and obesity has risen from 5.3% to
20.5%[47], and obesity may be one of the causes of metabolic syndrome [48,49]. According to statistics, among the top
ten causes of death among Chinese residents, more than one-third of the diseases are related to metabolic syndrome[50],
this may also be one of the reasons for the increase in the proportion of metabolic syndrome among ILWH.
4. Among the non-AIDS-defined diseases, hepatobiliary and pancreatic system diseases and blood system diseases
account for a gradual decrease in the proportion of NAD. At the same time, the proportions of metabolic syndrome,
kidney disease, gastrointestinal disease, non-AIDS defined malignancies, bone disease and neurological disease are
gradually increasing. The reasons for the changes in the proportion of metabolic syndrome have been explained above,
and the changes in other diseases will be discussed next.
①The liver is the main metabolic site of most drugs used to treat opportunistic infections. The liver damage in the
early years was mainly caused by opportunistic infection diseases related drugs. With the gradual decrease in the
proportion of PLWH with opportunistic infections, and the continuous improvement of drugs for the treatment of
opportunistic infections, the damage to the liver is gradually reduced, resulting in a continuous decline in the proportion
of ILWH with hepatobiliary and pancreatic diseases. [51,52]
②The blood system disease spectrum established in this paper shows that the main blood diseases include anemia,
pancytopenia, thrombocytopenia, agranulocytosis, and neutropenia. Most of these blood diseases are caused by HIV
and are related to the physique of HIV-infected persons. As China has increased its efforts to screen for HIV,
HIV-infected persons will be detected and treated in the early stages of infection. At the same time, most patients will
pay attention to enhancing the body's nutrition and improving the body's immunity after knowing that they are infected
with HIV. The above two reasons have led to a reduction in the incidence of blood system diseases.
③The increase in the proportion of kidney disease, gastrointestinal disease, neurological disease, and NADM may
be related to immunodeficiency,the direct role of HIV-1, antiretroviral therapy toxicity, viral co-infections, behavioral
risk factors, inflammation and ageing. Because the aging and low immunity of ILWH are more common, they are more
susceptible to the above six factors and suffer from these NAD than ordinary HIV infected people. Many papers have
demonstrated these reasons[17,19,53-61]. Studies have shown that NADM is the main cause of death among
HIV-infected persons with NAD[7,17,22,35], so early screening of HIV-inpatients is needed.
④Bone diseases include bone damage caused by external forces, as well as pathological bone diseases. The
reasons for the increase in the proportion of bone diseases can be summarized in four points. Firstly, the effects of some
antiretroviral drugs lead to changes in bone metabolism (such as tenofovir), which makes HIV-infected people suffer
from bone diseases [62]. Secondly, because the immune system mediates a powerful effect on bone turnover, when the
HIV virus destroys the human immune system, the HIV virus affects bone mass, causing osteoporosis or bone loss,
thereby inducing the risk of fractures. [63,64]. Thirdly, due to the increasing aging in ILWH, the elderly have aging
physical functions, weakened physical coordination and control capabilities, and are likely to cause bone damage due to
falls. [65] Fourthly, as Chinese infectious disease hospitals have attached great importance to the bone mineral density
examination of HIV-infected persons in recent years, most hospitals have purchased more advanced bone density testing
equipment and discovered some unobvious bone diseases, which may also be the cause of the increase in bone diseases.
5. The proportion of ILWH with multiple types of NAD is increasing year by year

The human body is an extremely complex and precise structure. The various systems of the human body are
connected, restricted and coordinated with each other to maintain the normal progress of various complex life activities
inside and outside the human body and ensure the continuation of life. Due to the multiple effects of various systems of
the human body, HIV and anti-HIV drugs, the body functions of ILWH may undergo some chain changes, resulting in
ILWH suffering from multiple types of NAD.
If a certain system has dysfunction, it will affect the functions of other organs. For example, the kidney secretes
1,25-dihydroxyvitamin D3, which regulates calcium metabolism. Therefore, patients with chronic kidney disease may
also suffer from renal bone disease; Decreased renal excretion function will increase cardiovascular load and cause
cardiac insufficiency; Renal anemia further increases the burden of cardiovascular function and affects heart function;
When patients with nephrotic syndrome have a hypercoagulable state of hypoproteinemia, they may be complicated by
cardiovascular and cerebrovascular embolism and other cardiovascular and cerebrovascular diseases. Cardiac
dysfunction affects pulmonary circulation, leading to pulmonary dysfunction and renal insufficiency. Therefore, when
there is a problem with a certain system in an ILWH, they may suffer from more types of NAD due to their weaker
body functions and immunity. [33]
6. Description of the data credibility
Since the prognostic data, medication data(Including antiretroviral therapy data and other and comorbidity therapy
data), and medical inspection data(Including CD4+ T lymphocyte count, HIV RNA viral load, liver and kidney function
testing, etc.) in the database collected by the paper are not complete, we did not use these data in the prediction model,
and only established the analysis and prediction model based on the ILWH case text data. This may have a certain
impact on the prediction results of the model. However, we have verified that the prediction results of the model are
credible through comparison with relevant literature, as well as adjustments and accuracy tests of the model.
Strategy
In response to the above-mentioned newly discovered problems, we put forward some strategies to the infectious
disease hospital and ILWH. The purpose is to improve the diagnosis, treatment and nursing capacity of infectious
disease hospitals for ILWH, improve the survival rate and life quality of ILWH, and promote China to achieve the
"90-90-90" goals early.
1. The construction of the infectious disease hospital. In general, the main role of infectious disease hospitals is to
treat patients with various infectious diseases and achieve the overall management and control of infectious diseases.
However, as the changes of inpatients' condition , the construction direction of infectious disease hospitals also needs to
be adjusted.
①In terms of talent construction in infectious disease hospitals, it is necessary to introduce diverse talents to
achieve coverage for treatment of multiple diseases. At present, the diagnosis and treatment of patients in infectious
disease hospitals are usually undertaken by infectious disease doctors. Due to the lack of professional knowledge of
NAD diagnosis and treatment, infectious disease doctors are often unable to perform comprehensive diagnosis and
treatment of NAD, such as performing heart surgery, liver and kidney surgery, and interventional surgery. Therefore, it
is necessary to improve the personnel construction system of infectious disease hospitals.
②In terms of the discipline construction of infectious disease hospitals, it is necessary to establish
departments(Including general surgery, dermatology, obstetrics and gynecology, ophthalmology, otorhinolaryngology,
orthopedics, endocrinology, cardiovascular and cerebrovascular departments, etc.) that patients need as soon as possible,
improve the diagnosis and treatment capabilities of the departments, and achieve comprehensive protection for patients.
③The application of Multi-disciplinary treatment mode (MTM). [66] MTM can provide patients with the most
effective individualized treatment plan with the least adverse reactions and the best quality of life. Using MTM to
establish a relatively fixed expert team composed of experts in related disciplines can solve the diagnosis and treatment
problems of patients infected with multiple types of NAD.
④Establish isolation wards for opportunistic infections and non-opportunistic infections. As hospitalized patients
infected with HIV are generally severely ill and have weakened immunity, they are susceptible to opportunistic

infections. Therefore, patients with opportunistic infections and those with non-opportunistic infections should be
managed in separate wards to reduce the risk of cross-infection.
⑤Introduce advanced auxiliary diagnosis and treatment technologies (such as auxiliary diagnosis and treatment
technology based on big data and artificial intelligence, medical impact recognition technology) and information
systems (such as remote consultation system, electronic diagnosis and treatment system) to assist in the diagnosis and
treatment of ILWH. Especially for remote areas and areas with underdeveloped medical resources, the use of
information and intelligent methods to assist inexperienced doctors in the diagnosis and treatment of patients can
increase the utilization of medical resources, reduce the rate of misdiagnosis, and ultimately improve the survival rate
and life quality of ILWH.
2. Diagnosis and treatment, nursing, management, prevention and scientific research for ILWH.
①In terms of diagnosis and treatment to ILWH, it is necessary to scientifically and rationally plan a multi-drug
combination treatment plan for the aging patients and patients with multiple types of NAD.
②In terms of nursing ILWH, the hospitals should establish a theoretical system similar to elderly care, and to train
relevant skills of medical staff to realize scientific nursing of HIV inpatients.
③In terms of management, the hospitals should establish an intelligent full-process management mode to realize
the full-process management of HIV-infected persons. Use the follow-up process to assist patients to improve their
lifestyles, including quitting smoking, reducing saturated fatty acid intake, scientific diet, aerobic exercise, and so on.
④Prevention strategies of ILWH mainly include the prevention strategies of AD and NAD. For the prevention of
AD, HIV-infected persons should receive antiretroviral treatment as soon as possible, actively enhance their own
immunity, reduce contact with the source of infection, cut off the route of transmission, and carry out preventive
treatment of opportunistic infections. For the prevention of NAD, the main purpose is to cultivate a good medical
awareness of patients, develop the habit of regular inspections, and implement early inspections, treatments and early
control of NAD. Especially the patients who were infected with HIV during young and middle-aged period should pay
more attention to the prevention of premature aging and NAD.
⑤In terms of scientific research, in order to improve the life quality of HIV-infected people, it is necessary to
study the mechanisms of HIV-infected aging, premature aging, and increased incidence of NAD [10,29,31,43,67,68],
study the changes in body functions of elderly HIV-infected persons (such as physiological functions, vital organs
functions), develop relevant drugs and study drug absorption, adverse reactions, and pharmacokinetics, and provide
personalized medication plans for HIV-infected people of all age range and suffering from various comorbidities.
Conclusion
In the next ten years, the disease burden of ILWH in China will continue to increase and will undergo major
changes, including aging, premature aging, suffering from multiple and multiple types of NAD, and so on. These
changes make ILWH and infectious disease hospitals face new challenges. In response to these challenges, we have
proposed corresponding plans, which is conducive to improving the cure rate and life quality of ILWH, and is
applicable to other regions in China. In the future, we will improve the NAD disease spectrum, collect complete data on
ILWH, including prognostic data, medication data, and inspection data, and analyze and predict these data from
multiple perspectives.
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