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Abstract  
 

Substance abuse, also known as drug abuse, is the use of a drug in amounts or by methods which are harmful to the 

individual or others. It is a form of substance-related disorder. Substance use disorders (SUD) are mental health 

conditions that arise from chronic drug use. There is an increased recognition of this problem in Saudi Arabia. Drugs of 

abuse testing is the detection of one or more illegal and/or prescribed substances in the urine, blood, saliva, hair, or sweat. 

Testing detects substances not normally found in the body. Drug abuse testing usually involves an initial screening test 

followed by a second test that identifies and/or confirms the presence of a drug or drugs. Initial screening is done by urine 

tests and confirmation is done by blood tests. Major drug class screened are Amphetamines, Barbiturates, 

Benzodiazapines, Cannibinoids, Cocaine, methadone and opiates. In this article we reviewed lab diagnosis of drug of 

abuse. 
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INTRODUCTION 
Drug of abuse is quite common worldwide. 

Saudi Arabia is an Islamic country, and the societal 

norms and values are deeply rooted in religion. There 

are religious as well as legal prohibitions against 

possession or consumption of alcohol and narcotic 

substances, yet a portion of Saudis consume alcohol and 

use drugs [1]. Around 7 to 8% of Saudis report having 

used drugs [2, 3]. The most commonly abused 

substances among Saudis are amphetamines, heroin, 

alcohol, and cannabis [4]. Over the past decade, the use 

of cannabis and amphetamines has increased, while the 

use of heroin and volatile substances has decreased 

[1, 5]. A portion of Saudi females also uses drugs, and 

the usage among them may be on the rise [6]. Drugs are 

not as accessible to women as they are to men in Saudi 

Arabia due to the conservative nature of the society and 

the strict gender segregation. Therefore, women are 

prone to using primitive and volatile substances such as 

glue, gasoline, and shisha [6]. 

 

Drug of Abuse testing in Urine: 

Both medical and legal drug testing, initial 

screening of urine specimens is conducted using 

commercially available immunoassays. If the initial 

screening is positive, then the individual drug or drug 

class must be confirmed by an alternative method, most 

commonly gas chromatography/mass spectrometry 

(GC-MS) for all legal drug testing. 

Immunoassays suffer from relatively low specificity 

due to interaction of antibody with molecules with 

similar structures resulting in false negative or positive 

results and can only be used to screen for the presence 

of a drug in the urine. Any positive immunoassay test is 

considered “presumptive positive” until it is confirmed 

by a more specific method such as Mass Spectrometry 

(MS). 

 

Due to poor cross-reactivity with the morphine 

antibody used in opiate immunoassays, opioids such 

as oxycodone, methadone, fentanyl, propoxyphene, and, 

to a certain extent, oxymorphone, hydrocodone, 

and hydromorphone may not be detected during routine 

toxicological screen. Therefore, specific immunoassays 

must be used for detecting oxycodone, methadone, 

propoxyphene, and fentanyl. MS confirmation is 

required for legal drug testing, such as for workplace 

drug testing. Federal drug testing programs follow 

guidelines from the Substance Abuse and Mental 

Health Services Administration (SAMHSA) which 

https://en.wikipedia.org/wiki/Substance-related_disorder
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunoassay
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunoassay
https://www.sciencedirect.com/topics/medicine-and-dentistry/oxycodone
https://www.sciencedirect.com/topics/medicine-and-dentistry/fentanyl
https://www.sciencedirect.com/topics/medicine-and-dentistry/dextropropoxyphene
https://www.sciencedirect.com/topics/medicine-and-dentistry/oxymorphone
https://www.sciencedirect.com/topics/medicine-and-dentistry/hydrocodone
https://www.sciencedirect.com/topics/medicine-and-dentistry/hydromorphone
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mandates the drugs to be tested. 12-Panel Urinalysis 

Drug Screen is to determine whether you have illicit 

substances in your system. A typical 12-Panel 

Urinalysis Drug Screen tests for active components in 

10 different substances, including amphetamines, 

barbiturates, benzodiazepines, cannabis, cocaine, 

methadone, methaqualone, opioids, phencyclidine, and 

propoxyphene. 

 

Typically, an immunoassay is used as a 

preliminary tool. If the test returns positive, it is usually 

sent for further confirmatory testing [7] 

 

Opioids 

Opioids are a class of drugs that are used to 

reduce pain (narcotic analgesics). Opioid testing is used 

to confirm the presence of opioids in the urine, blood, 

saliva, hair, or sweat. Opiates (from natural sources) 

codeine, morphine, heroin and heroin metabolite (6-

monoacetylmorphine), Semi-synthetic opioids 

Hydrocodone, hydromorphone, oxycodone, 

oxymorphone Synthetic opioids Fentanyl and fentanyl 

analogs, meperidine, methadone, propoxyphene, 

tramadol, tapentadol. Other drugs loosely referred to as 

opioids (antagonists and agonist/antagonist) 

Buprenorphine, naloxone, naltrexone. 

 

Positive screening tests are presumptive. This 

is because some screening tests have the potential for 

false-positive results. Therefore, screening tests that are 

positive are often confirmed with a second test that 

identifies the exact substance that is present. 

Confirmatory tests are usually more sensitive than 

screening tests and will detect lower levels of specific 

opioids. Confirmatory testing is usually performed with 

an instrument called a mass spectrometer. Types of 

mass spectrometry tests used for confirmatory testing 

include gas chromatography/mass spectrometry 

(GC/MS) and liquid chromatography-tandem mass 

spectrometry (LC-MS/MS) [7]. 

 

Alcohol 

While alcohol blood testing is the most 

accurate method of measuring the amount of alcohol in 

the body, alcohol can also be measured in samples of a 

person’s sweat, hair, urine, breath, and saliva. An 

alcohol blood test may be performed for several 

purposes, including workplace drug testing and 

determining if a driver is operating a vehicle while 

impaired. Several alcohol biomarkers can be measured 

in the blood including Carbohydrate-deficient 

transferrin (CDT) and Phosphatidylethanol (PEth).They 

tell about amount of alcohol present in the body. 

Additionally, ethyl glucuronide and ethyl sulfate 

(EtG/EtS) are alcohol metabolites that are typically 

measured in urine and sometimes in blood. Although 

EtG/EtS can detect evidence of alcohol much longer 

than ethanol testing, testing for EtG/EtS does not 

indicate the amount or frequency of alcohol 

consumption [9-11]. 

Amphetamines 

Tests to detect the presence of substances of 

abuse can be done using urine, saliva, hair and sweat 

samples. Home tests consist of two steps: completing a 

simple urine test and, if the result is positive, sending a 

sample to the laboratory for further testing. 

Amphetamine stays in blood for 4-6 hrs, 24-48 hrs. In 

saliva, up to 4 days in urine and up to 90 days in hair. 

 

Blood Tests 

Methamphetamine will stay in the plasma for 

four to six hours. Blood tests can determine the 

difference between amphetamine abuse or proper use as 

prescribed by a doctor. When used as prescribed, levels 

of amphetamine in the blood range from 0.02 to 0.05 

mg/L and occasionally up to 0.2 mg/L. Concentrations 

greater than 0.2 mg/L show a sign of amphetamine 

abuse, and concentrations greater than 2.5 mg/L can 

result in fatal overdoses. 

 

Hair Tests 

Depending on the length of hair, 

amphetamines can be detected for up to 90 days after 

ingestion. Hair tests are potentially the most reliable 

tests for detecting prior use of amphetamines, although 

they cannot detect recent or occasional drug use. 

 

Saliva Tests 

Oral fluid tests can detect amphetamines from 

24 to 48 hours after intake. Saliva tests are noninvasive, 

and it is easy to collect samples. They can detect the 

parent drug rather than its metabolites and can detect 

same-day use in some cases. 

 

Benzodiazepines 

Benzodiazepines are extensively metabolized 

and parent compounds are not detected in urine. 

Benzodiazapines confirmation by random urine. 

Approximate detection time for long acting diazepam is 

10 days, intermediate acting like alprazolam, 

lorazepam, oxazepam is 5 days and short acting 

triazolam and flurazepam as metabolite is 2 days. 

 

If there is a question as to a patient's 

therapeutic compliance, a serum test request for the 

specific drug of interest may be of help. It is done by 

liquid chromatography- tandem mass spectroscopy [14-

17]. 

 

CONCLUSION 
It is important to diagnose drug of abuse. 

Although initial screening with urine gives presumptive 

diagnosis but due to high false positivity and false 

negativity. Laboratory diagnosis by gas 

chromatography/mass spectrometry (GC/MS) and 

liquid chromatography-tandem mass spectrometry (LC-

MS/MS) is confirmatory. 
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https://www.drugrehab.com/guides/overdose/
https://www.drugrehab.com/addiction/drugs/


 
 

Rami Abdullah Ali Al Daghreer et al.; Saudi J Med, July, 2022; 7(7): 400-402 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                            402 

 
 

REFERENCES 
1. Bassiony, M. (2013). Substance use disorders in 

Saudi Arabia: review article. J Subst Use, 18(6), 

450–66. 

2. Alshmrani S. (2017). 7% of Saudis are drug users 

[internet]. Saudi Arabia: Al-Hayat; 

Newspaper. http://www.alhayat.com/article/812946

/. Accessed 15 Sept 2019. 

3. Al-Musa, H. M., & Al-Montashri, S. D. S. (2016). 

Substance abuse among male secondary school 

students in Abha City, Saudi Arabia: Prevalence 

and associated factors. Biomed Res, 27(4), 1364-

1373. 

4. Ibrahim, Y., Hussain, S. M., Alnasser, S., 

Almohandes, H., & Sarhandi, I. (2018). Patterns 

and sociodemographic characteristics of substance 

abuse in Al Qassim, Saudi Arabia: a retrospective 

study at a psychiatric rehabilitation center. Annals 

of Saudi medicine, 38(5), 319-325. 

5. Sweileh, W. M., Zyoud, S. E. H., Al-Jabi, S. W., & 

Sawalha, A. F. (2014). Substance use disorders in 

Arab countries: research activity and bibliometric 

analysis. Substance abuse treatment, prevention, 

and policy, 9(1), 1-9. 

6. Khalawi, A. A., Ibrahim, A., & Alghamdi, A. H. 

(2017). Risk factors potentiating substance abuse 

among Saudi females: a case-control study. Int J 

Med Res Prof, 3(6), 134-139. 

7. Moeller, K. E., Kissack, J. C., Atayee, R. S., & 

Lee, K. C. (2017, May). Clinical interpretation of 

urine drug tests: what clinicians need to know 

about urine drug screens. In Mayo Clinic 

Proceedings (Vol. 92, No. 5, pp. 774-796). 

Elsevier. 

8. Opiates. Mayo Clinic, Mayo Medical Laboratories. 

Available online at 

https://www.mayomedicallaboratories.com/test-

info/drug-book/opiates.html. Accessed January 

2018. 

9. A.D.A.M. Medical Encyclopedia. Ethanol 

poisoning. Updated January 12, 2019. Accessed 

June 15, 

2021. https://medlineplus.gov/ency/article/002644.

htm 

10. American Society of Addiction Medicine. (2020). 

Appropriate use of drug testing in clinical ARUP 

Consult. Alcohol use biomarkers. Updated June 

2020. Accessed June 17, 

2021. https://arupconsult.com/content/alcohol-

abuse 

11. Berger, A. (2002). Alcohol breath testing. BMJ, 

325(7377), 1403. 

12. Beal, J. M., & Block, J. H. (2011). Wilson and 

Gisvold’s Textbook of Organic Medicinal and 

Pharmaceutical Chemistry. 12th ed. Baltimore, 

MD: Lippincott Williams & Wilkins. 

13. National Center for Biotechnology Information. 

(2014). Open Chemistry Database. Compound 

Summary for CID 3007. Amphetamine. 

http://pubchem.ncbi.nlm.nih.gov/summary/summar

y.cgi?cid=3007&loc=ec_rcs. Accessed December 

16, 2014. 

14. Gudin, J. A., Mogali, S., Jones, J. D., & Comer, S. 

D. (2013). Risks, management, and monitoring of 

combination opioid, benzodiazepines, and/or 

alcohol use. Postgraduate medicine, 125(4), 115-

130. doi: 10.3810/pgm.2013.07.2684. 

15. Manchikanti, L., Abdi, S., Atluri, S., Balog, C. C., 

Benyamin, R. M., Boswell, M. V., ... & Wargo, B. 

W. (2012). American Society of Interventional 

Pain Physicians (ASIPP) guidelines for responsible 

opioid prescribing in chronic non-cancer pain: Part 

2-guidance. Pain physician, 15(3S), S67-116. 

16. Barkin, R. L. (2008). In: Baselt, R. C., ed. 

Disposition of Toxic Drugs and Chemicals in Man. 

8th ed. Biomedical Publications. 

17. Langman, L. J., Bechtel, L. K., Meier, B. M., & 

Holstege, C. (2018). Clinical toxicology. In: Rifai, 

N., Horvath, A. R., Wittwer, C. T., eds. Tietz 

Textbook of Clinical Chemistry and Molecular 

Diagnostics. 6th ed. Elsevier, 1328-1333. 

 

http://www.alhayat.com/article/812946/
http://www.alhayat.com/article/812946/
https://medlineplus.gov/ency/article/002644.htm
https://medlineplus.gov/ency/article/002644.htm
https://arupconsult.com/content/alcohol-abuse
https://arupconsult.com/content/alcohol-abuse

