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Abstract - Worm infections are still a health problem in the world, involving Indonesia. This disease 

generally rarely causes death, it has a detrimental impact on society such as malnutrition, anemia, 

productivity declining, and inhibits physical growth and intelligence in children. Efforts to support the 

intestinal helminth infection elimination program must be supported by proper diagnosis so that it can 

be continued with appropriate treatment and as a guideline for determining further policy. Microscopic 

examination is currently still the most commonly used method but has a limitation, especially less 

sensitive if in conditions of low infection. Molecular diagnoses suc [1]h as PCR can provide an 

alternative in providing a more sensitive and specific diagnosis of intestinal helminth infection. 
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INTRODUCTION 

 

Worm infections caused by intestinal helminth 

parasites are still a health problem in the world, 

including Indonesia. World Health Organization 

(WHO) estimates that more than 1.5 billion people, 

or around 24% of the world's population, are 

infected with intestinal helminths in various parts 

of the world. [1] The prevalence of intestinal 

helminth infections in Indonesia is generally very 

high, especially in population groups with low 

socioeconomic level, and poor sanitation. [2] The 

prevalence of intestinal helminth infections in 

elementary school children in 2012-2013 ranges 

from 0.5-86% with an average national prevalence 

of 28% . [3] 

Common causes of intestinal helminth infections 

are Ascaris lumbricoides (roundworms), Trichuris 

trichiura (whipworms), Ancylostoma duodenale 

and, Necator americanus (hookworms). [4] 

Intestinal helminth infections often show no 

symptoms but can affect intake, digestion, 

absorption, and food metabolism which can 

cumulatively cause a lack of calories and protein 

and blood loss in sufferers, causing anemia. In 

addition to inhibiting physical development, 

intelligence, and productivity, intestinal helminth 

infections can also reduce the body's resistance so it 

is susceptible to other diseases 

Efforts to control and eliminate intestinal helminth 

infections can be done by administering helminthic 

drugs or anthelmintics (anthelmintics) in bulk and 

counseling about the importance of hygiene and 

sanitation practice. [5] To support efforts to control 

and eliminate this, it is necessary to diagnose 

intestinal helminth infections quickly and 

accurately. Diagnosis of intestinal helminth 

infections commonly performed by microscopic, 

one of which is the Kato-Katz technique, which is a 

technique recommended by WHO. [6] In general, 

microscopic techniques have the advantages of 

being simple, easy, and inexpensive, but have 

limitations. Some of these limitations are not 

sensitive, especially if the number of eggs in the 

sample examined is small [7], requires skilled 

microscopic personnel and lack of standardization 

in the process of sample collection, preparation of 

protocols, inspection process, and application of 

external quality assessment schemes. [7]  Use of the 

PCR molecular now widely used as an alternative 

for the diagnosis of intestinal helminth infections 

because it produces detection of infections that are 

sensitive, specific and fast. [8] The technique is 

carried out by detecting the presence of genetic 

material or Deoxyribonucleic Acid (DNA) parasites 
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in the samples examined. Based on this 

background, this article will discuss PCR as a 

diagnostic technique for intestinal helminth 

infections. 

 

INTESTINAL HELMINTH INFECTION 

 

Humans are the host of several worms that are 

included in the group of intestinal nematodes. 

Disease caused by intestinal helminth infections is 

one of the neglected tropical diseases. This disease 

is often underestimated. After all, its effects are not 

deadly, but very detrimental because it can reduce 

productivity and inhibit physical and cognitive 

growth in children. Also, this disease is 

synonymous with people who have low 

socioeconomic and educational levels 

Included in the group of intestinal helminths are 

roundworms (Ascaris lumbricoides, Toxocara 

canis, Toxocara cati), whipworms (Trichuris 

trichiuria), and hookworms (Necator americanus, 

Ancylostoma duodenale, Ancylostoma braziliense, 

Ancylostoma ceylanicum), and hookworm (Necator 

americanus, Ancylostoma duodenale, Ancylostoma 

braziliense, Ancylostoma ceylanicum). [9] 

However, there are four main types of intestinal 

helminth infections, namely A. lumbricoides 

(roundworms), T. trichiura (whipworms), A. 

duodenale and N. americanus (hookworms). 

 

Polymerase Chain Reaction (PCR) 

PCR is a technique in molecular biology that aims 

to amplify or duplicate the desired DNA segments 

in vitro. This technique was first developed by 

Karry Mullis in 1985. In the PCR technique, the 

target DNA segment can be amplified in millions in 

just a few hours. [10]The PCR technique is very 

sensitive and specific because only a small sample 

can detect certain DNA sequences. [11] PCR very 

useful and considered important in various fields 

such as the health sector, which is useful for the 

identification of viruses, bacteria, parasite, or fungi 

that cause infection of disease. [12] Components 

needed in PCR are target DNA (DNA template); a 

pair of primers, that is, a short nucleotide that has a 

nucleotide sequence that is complementary to the 

nucleotide sequence in the DNA template; dNTPs 

(deoxynucleotide triphosphates, i.e. dATP, dCTP, 

dGTP, and dTTP); and DNA polymerase enzymes 

The PCR process consists of 3 stages: denaturation 

(denaturation) of DNA at high temperatures (94 ° 

C), primary attachment (annealing) at temperatures 

of 45-55 ° C, and elongation (extension) at 72 ° C. 

[13]. The results of the PCR can then be visualized 

using electrophoresis, one of the commonly used 

methods is electrophoresis using agarose gels, to 

detect the presence or absence of target DNA 

products. 

 

PCR to Diagnose Intestinal Worm Infection 

Until now, there have been many attempts to apply 

and develop PCR techniques to diagnose STH 

infections. Some PCR techniques used are nested 

PCR and real-time PCR. 

 

Nested PCR 

This nested PCR is a development of the PCR 

reaction that is designed to increase specificity by 

reducing the non-specific binding (non-specific) of 

the PCR product. This technique requires the same 

components as conventional PCR, but differ in the 

number of primers used and the number of PCR 

processes performed. In the nested PCR technique 

using two pairs of primers, one primer is used in 

the first PCR reaction, which is then followed by 

the second PCR reaction using the first PCR 

product and with the second set of primers. [14] 
 

Despite its high sensitivity, this method has the 

disadvantage of the possibility of contamination 

arising during the transfer of the first amplified 

product to the tube to be processed at the second 

amplification stage. To reduce the level of 

contamination, primers can be used which are 

designed to stick to different temperatures, or by 

adding ultra-pure oil to separate the mixture of the 

two PCR products. [15] 

 

Two different primers on a nested PCR, namely the 

outside and inside primers, can also be modified by 

reusing the outside primer on the first PCR, and 

adding different primers inside the second PCR; 

which is called nested PCR. George et al. has used 

the semi-nested PCR method to distinguish species 

from three STH genera namely Ascaris, Trichuris, 

and hookworm. From a total of 207 study samples, 

A. lumbricoides were detected in 71 (34.2%) 

samples, T. trichiura 87 (42.0%) samples, N. 

americanus 73 (35%) samples and A. duodenale 40 

(31.5) %) sample. [1] 

 

 

CONCLUSION 

 

Diagnosis based on molecular examination such as 

PCR especially nested PCR is a hope promising 

tools for detection of intestinal helminth infections. 

High sensitivity and specificity in detecting 
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parasites can be a solution if applied in areas with 

low intestinal helminth endemicity or in non-

endemic areas. So that government programs are 

not only aimed at reducing infection rates, but can 

also shift to break the chain of transmission. In 

certain cases there are still less than optimal 

performance from the PCR method, so that 

standardization is still needed that can be 

considered. 
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