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Abstract  Uzbekistan is a country with a large territory and a very hot climate, which creates additional difficulties in 

transporting native blood plasma from the regions to the laboratory conducting the research. In this regard, a component was 

included in the study on an alternative method of collecting biomaterial from patients and using the dry drop method for 

genotyping and determining the presence of mutations of HIV drug resistance. In parallel with the collection of native plasma 

in the three regions of the republic with the hottest climate, samples of the DPD and DBS were collected for HIV-1 drug 

resistance testing. 
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1. Introduction 

In 2014-15 on the territory of the Republic of Uzbekistan, 

the first national monitoring of HIV drug resistance was 

conducted according to the WHO recommendations [1,2]. 

The aim of the study was to determine the prevalence of HIV 

drug resistance among starting ART adult patients and 

among adult patients on ART. In 2005, the “dry drop” was 

first used in the Republic of Uzbekistan to determine HIV by 

ELISA [5]. Currently, in the republic every 2 years, sentinel 

surveillance of HIV infection is carried out using the “dry 

drop” method (PCR method is used to determine the proviral 

DNA). With the introduction into routine practice of new 

methods of laboratory diagnostics, it was decided to test the 

use of a “dry drop” for PCR and sequencing. Studies on PCR 

were carried out in 2013-14 [6]. 

The dry drop method is attractive because of its 

availability. Sampling does not require clinical conditions (it 

is important when departing "on the field"); Does not require 

urgent additional processing; compact storage and less 

dangerous to handle; less chance of contamination; ease of 

obtaining, storage and transportation, samples of dry drops. 

2. Overview 
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Uzbekistan is a country with a large territory and a very 

hot dry climate, which creates additional difficulties in 

transporting native blood plasma from the regions to the 

laboratory conducting the research. In this regard, a 

component was included in the study on an alternative 

method of collecting biomaterial from patients and using the 

dry drop method for genotyping and determining the 

presence of mutations of HIV drug resistance. In parallel 

with the collection of native plasma in the three regions of 

the republic with the hottest climate, samples of the DPD and 

DBS were collected for testing. 

2.1. Purpose of the Study 

The purpose of the study was to determine the prevalence 

of HIV drug resistance among starting ART adult patients 

and among adult patients on ART and compare methods for 

determining of HIV-1 drug resistance mutations.  

2.2. Materials and Methods 

The study design was as follows: cross-sectional tracking 

with a duration of 7 months. The study involved all 

institutions providing ART in the Republic of Uzbekistan 

(15 centers to combat AIDS). The sample for each  

institution was proportional to the count of patients who 

started ART in 2014. The number of patients not previously 

ART expierence was calculated based on the number of 

patients registered in previous year and were randomly 

selected from them [3,4]. 

During the period June-December 2015, 731 samples of 

native plasma were collected in the republic, of which 
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ART-naive - 240 and 415 - were on ART with a recorded 

failure of treatment (HV ≥1000 copies). For many samples, 

the viral load were duplicated, since there was not always a 

fresh data of viral load over the past 6 months. In the three 

regions of the republic with the hottest climate, 43 samples 

of the DPD and DBS were collected for testing. 

The aim of the study was to adapt the method for both 

PCR and sequencing. Therefore, RNA isolation was carried 

out in three kits - Ribozol, RiboPrep and DNA-Sorb      

(all three sets of InterLabService production, Russian 

Federation). 

To obtain the eluate, lysing solutions of 3 above kits were 

used, as well as physical solution, and the incubation time 

was changed when the eluate was prepared. 

Extraction of RNA from the eluate was carried out 

according to the manufacturer's instructions for plasma. 

Further work on genotyping was carried out according to the 

instructions for the HIV AmpliSense HIV Genotyping    

Kit - AmpliSense HIV Genotype-Eph. At the same time, 

genotyping was performed using a standard procedure from 

blood plasma, as well as the determination of the HIV viral 

load. 

3. Results and Discussion 

Table 1.  Mutations of HIV-1 drug resistanse detected in plasma in plasma 
and dry drop samples 

Sample 

name 
Mutations (DPD) 

Mutations 

(plasma) 

Viral 

load 

Kas-1-001 A62V A62V 5181 

Kas-1-004 None None 24271 

Kas-1-006 None None 539157 

Kas-1-009 V179E V179E 131389 

Kas-1-010 A62V A62V 64653 

Kas-1-014 Seq unsuccessful A62V 669 

Kas-2-003 M41L Seq unsuccessful 6304 

Sam-1-039 
A62V, M184T, 

Y181S 
A62V 15456 

Sam-1-040 None Seq unsuccessful 3421 

Sam-2-023 None None 54365 

Sur-1-001 None None 4105 

Sur-1-004 None None 9413 

Sur-1-005 M41L None 6951 

Sur-1-008 E138A E138A 8703 

Sur-1-009 None None 98626 

Sur-1-013 Seq unsuccessful None 1089 

Sur-2-006 V106A V106A 5896 

Sur-2-009 Y181S, Y188YH Y181S, Y188YH 20159 

Sur-2-015 M184V, K103N M184V, K103N 16971 

43 samples collected by the DPD and DBS methods, only 

19 had a detectable viral load of HIV. Samples of DPD and 

DBS, as well as native plasma were obtained to genotyping 

to determine the presence of mutations of HIV drug 

resistance. The test results and detected drug resistance 

mutations are presented in the table. All paragraphs must be 

indented. All paragraphs must be justified alignment. With 

justified alignment, both sides of the paragraph are straight. 

3.1. Results 

Among the identified mutations of drug resistance, the 

most common were the following - A62V, M184V; K103N. 

The A62V mutation was found exclusively in samples with 

the subtype CRF_02AG.  

3.2. Discussion 

When analyzing the results obtained, the following 

conclusions can be drawn. Of the analyzed sequences in  

68.4% of cases, the comparison of the results obtained using 

plasma and the alternative method “dry drop” were identical. 

The use of the “dry drop” method with a viral load of at least 

1000 copies of HIV RNA per ml is no less effective than the 

analysis of blood plasma. 

At last time there are publications that A62V is an 

additional mutation, which is often found in combination 

with mutations of resistance to NRTI K65R or Q151M [7]. 

A62V is widespread in the countries of the former Soviet 

Union, but otherwise A62 is non-polymorphic. The M184V / 

I mutation causes a high level of in vitro resistance to 

lamivudine and emtricitabine and a low level of didanosine 

and abacavir resistance [8,9,10]. However, M184V / I is not 

a contraindication to continue treatment with lamivudine or 

emtricitabine, since it increases susceptibility to zidovudine, 

tenofovir and stavudine and is associated with a clinically 

significant decrease in HIV-1 replication. The K103N 

mutation is a non-polymorphic mutation that causes a 

decrease in susceptibility to high-level nevirapine and 

efavirenz [11]. 

Those, our study confirms the prevalence of this mutations, 

regardless of the chosen method of sample collection. 

4. Conclusions 

When analyzing the results obtained, the following 

conclusions can be drawn. Of the analyzed sequences in  

68.4% of cases, the comparison of the results obtained using 

plasma and the alternative method “dry drop” were identical. 

The use of the “dry drop” method with a viral load of at least 

1000 copies of HIV RNA per ml is no less effective than the 

analysis of blood plasma. 
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