Pancytopenia in Narcotic Addicts: A 3-Year Study in a South-South Nigerian Tertiary Hospital (Ages 21–35)
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ABSTRACT

	Background: Pancytopenia reflects a failure of normal hematopoiesis or excessive destruction or sequestration of blood cells and is frequently associated with significant morbidity and mortality if not promptly identified and managed. Despite growing global recognition of the systemic complications associated with substance use disorders, there remains a substantial gap in the understanding of the relationship between narcotic addiction and pancytopenia, particularly in low- and middle-income regions such as Sub-Saharan Africa.
Aim: This study aimed to evaluate the haematological profile of young adult narcotic addicts aged 21-35 years and determine the occurrence of pancytopenia among this population in a tertiary healthcare setting in South-South Nigeria.
Study design:  This was a hospital-based retrospective descriptive study.
Place and Duration of Study: The study was conducted in a tertiary healthcare institution in South-South Nigeria over a three-year period.
Methodology: A total of 22 young adult patients aged 21–35 years with documented history of narcotic addiction who had undergone full blood count investigations during the study period were included. Relevant demographic and laboratory data including age, gender, packed cell volume (PCV), total white blood cell (WBC) count, and platelet count were extracted from laboratory records using a structured data extraction format. Haematological parameters were analyzed using a Mindray BC-5000 5-part differential automated haematology analyzer. Data were analyzed using Statistical Package for Social Sciences (SPSS) version 27. Descriptive statistics were presented as mean ± standard deviation, minimum and maximum values. Comparison of haematological parameters across age groups (<30 years and ≥30 years) and gender (male and female) was performed using the Mann-Whitney U test. Statistical significance was set at P < 0.05.
Results: The mean age of participants was 28.09 ± 3.7 years. The mean packed cell volume was 23.86 ± 6.81%, mean total white blood cell count was 2890.90 ± 3437.49 cells/µL, and mean platelet count was 43,759.09 ± 30,922.78 cells/µL, indicating reductions across all three haematopoietic cell lines consistent with pancytopenia. Comparison across age groups showed no statistically significant differences in PCV (P = 0.688), WBC (P = 0.591), or platelet count (P = 0.640). Similarly, gender-based comparisons revealed no statistically significant differences in PCV (P = 0.457), WBC (P = 0.566), or platelet count (P = 0.110).
Conclusion: This study demonstrated the presence of pancytopenia among young adult narcotic addicts in a hospital-based population in South-South Nigeria. In the absence of HIV and viral hepatitis coinfection among participants, the observed haematological abnormalities are more likely attributable to opioid-related immune modulation, nutritional deficiencies, and possible exposure to toxic adulterants associated with illicit drug use. Routine haematological evaluation should therefore form an essential component of clinical assessment in individuals with narcotic addiction.
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1. INTRODUCTION

Pancytopenia is a laboratory abnormality rather than a disease entity and often serves as an important clinical indicator of underlying systemic or bone marrow pathology [1]. Pancytopeniais characterized by a reduction of all three cellular elements including red, white blood cells, and platelets of peripheral blood, leading to anaemia, leukopenia and thrombocytopenia. It is most often observed in patients with bone marrow infiltration, anticancer chemotherapy, hypersplenism, systemic diseases, and HIV   infection [16]. Pancytopenia reflects a failure of normal hematopoiesis or excessive destruction or sequestration of blood cells and is frequently associated with significant morbidity and mortality if not promptly identified and managed [2]. Clinically, patients may present with symptoms related to anemia such as fatigue, pallor, and dyspnea; leukopenia resulting in recurrent or severe infections; and thrombocytopenia leading to bleeding tendencies, underscoring the condition’s relevance to both diagnostic and therapeutic decision-making [3].
The etiologies of pancytopenia are broad and heterogeneous, encompassing disorders that directly affect the bone marrow as well as systemic conditions that influence peripheral blood cell survival. Common causes include nutritional deficiencies such as iron, folate, and vitamin B12 deficiency; haematologic malignancies including leukemia and lymphoma; autoimmune disorders; viral infections such as human immunodeficiency virus (HIV) and viral hepatitis; hypersplenism; and drug-induced myelosuppression [3,4]. On a global scale, the incidence of pancytopenia ranges from 2 to 5 cases per million people each year, increasing to 5 to 12 cases per million in more industrialized countries, with a notably higher prevalence in Asia and two age peaks (15–25 and 65–69 years) [17]. In resource-limited settings, pancytopenia often reflects a combination of these factors, making etiologic determination complex and context-dependent.
The pathophysiology of pancytopenia involves either impaired production of blood cells within the bone marrow or increased destruction or sequestration of mature cells in the peripheral circulation. Bone marrow failure syndromes may arise from intrinsic stem cell defects, suppression of hematopoietic progenitors, damage to the marrow microenvironment, or marrow infiltration by malignant or fibrotic processes. In contrast, peripheral mechanisms include immune-mediated destruction of blood cells or excessive pooling of cells within an enlarged spleen, as seen in chronic liver disease and portal hypertension. Both central and peripheral mechanisms may coexist in the same patient, further complicating diagnosis and management [2,4].
Given the diversity of causes, pancytopenia poses a diagnostic challenge, particularly in populations with overlapping risk factors such as chronic infections, malnutrition, and substance use disorders. Understanding population-specific contributors is therefore essential for effective evaluation and intervention.
Substance use disorders (SUDs) represent a major global public health challenge, with far-reaching medical, social, and economic consequences. The prevalence of SUDs is high and varies across countries and the type of drugs used (highest for tobacco and alcohol use disorders) as well as by demographic and socioeconomic characteristics of the populations. The rates of SUDs are higher for males than females and higher for younger people, with rates decreasing as both men and women age [19]. According to international health reports, the burden of drug dependence continues to rise, particularly among young adults in low- and middle-income countries. Among the various categories of SUDs, opioid or narcotic use remains one of the most clinically significant due to its high potential for dependence, overdose, and systemic complications [5].
Opioid or narcotic use includes both illicit substances such as heroin and the non-medical use of prescription opioids such as tramadol, pentazocine, morphine, and other opioid analgesics. Opioid use disorder (OUD) is defined by a pattern of compulsive opioid use characterized by impaired control, tolerance, withdrawal symptoms, and continued use despite harmful consequences [5]. OUD is a complex physical and emotional disease with important mood and anhedonic impacts. It also contributes to comorbid medical and infectious diseases that require evaluation and treatment [18]. While the neurological and psychological effects of opioid addiction are well documented, increasing attention is being directed toward its systemic effects, including impacts on the haematologic and immune systems.
Several studies have investigated the haematologic profile of individuals with chronic opioid use, demonstrating alterations in red cell indices, white blood cell counts, and platelet parameters. Chronic opioid dependence has been associated with anemia, leukocyte abnormalities, and changes in inflammatory markers, reflecting both direct and indirect biological effects of opioids. Long-term opioid use has been linked to reduced hemoglobin concentration, lowered hematocrit levels, altered mean corpuscular indices, and variations in white blood cell counts suggestive of immune dysregulation or chronic infection [6–8]. Although these abnormalities may not always fulfill the strict laboratory criteria for pancytopenia, they indicate that prolonged opioid exposure can significantly influence hematopoietic processes.
These findings are particularly relevant in hospital-based populations, where opioid-dependent individuals may present with coexisting conditions such as infection, malnutrition, or chronic organ disease, further compounding haematologic derangements.
Although narcotic addiction does not directly cause pancytopenia through a well-established pharmacologic mechanism, opioids exert several indirect effects that predispose individuals to haematologic abnormalities, including pancytopenia. These effects are multifactorial and often act synergistically over time.
Opioids interact with the immune system through opioid receptors expressed on various immune cells, including lymphocytes, macrophages, and monocytes. Chronic opioid exposure has been shown to alter immune cell function, cytokine production, and inflammatory responses. Experimental and clinical studies suggest that opioids can impair lymphocyte proliferation, modify cytokine balance, and reduce chemotactic responses, thereby weakening host immune defense mechanisms [9,10].
This immune modulation may indirectly affect hematopoiesis by altering the bone marrow microenvironment and increasing susceptibility to infections that suppress marrow function. Chronic immune dysregulation may also contribute to persistent inflammatory states, which are known to interfere with erythropoiesis and iron metabolism, further predisposing to cytopenias.
Substance dependence is frequently associated with poor dietary habits, reduced appetite, socioeconomic instability, and neglect of basic health needs. Individuals with opioid addiction often experience inadequate intake of essential nutrients, leading to deficiencies in iron, folate, and vitamin B12 which are key components required for effective hematopoiesis [1]. Malnutrition and micronutrient deficiencies can result in ineffective blood cell production and contribute to anemia, leukopenia, and thrombocytopenia.
Studies have demonstrated that people with long-term drug dependence commonly exhibit biochemical and nutritional abnormalities that negatively affect bone marrow function and red cell production [6]. In young adults, prolonged nutritional compromise during peak productive years may have particularly detrimental haematologic consequences.
Illicit opioid use, especially via intravenous routes, significantly increases the risk of acquiring blood-borne infections such as HIV and hepatitis B and C viruses. These infections are well-established causes of haematologic abnormalities, including bone marrow suppression, anemia, leukopenia, and thrombocytopenia. Chronic viral infections may directly impair hematopoiesis or indirectly cause cytopenias through immune-mediated destruction and chronic inflammation [8].
Furthermore, chronic hepatitis infection can progress to liver disease, portal hypertension, and hypersplenism, leading to excessive sequestration of blood cells within the spleen. Hypersplenism is a recognized cause of pancytopenia and represents an important mechanism linking opioid addiction, chronic infection, and haematologic abnormalities [5,11]. In regions with limited access to early antiviral therapy, these complications may be particularly pronounced.
Illicit narcotics are frequently adulterated with various substances to increase volume or potency. These adulterants may include heavy metals, industrial chemicals, or other toxic compounds that are not intended for human consumption. Although relatively uncommon, exposure to such contaminants has been associated with bone marrow suppression and hemolytic disorders. Case reports and studies have suggested that toxic adulterants in street drugs may occasionally contribute to marrow injury, further predisposing users to cytopenias [12].
While global surveillance systems have documented the growing burden of opioid misuse in high-income countries, data from Sub-Saharan Africa remain limited. Nevertheless, available evidence suggests a rising trend in opioid use across African countries, driven by socioeconomic challenges, urbanization, unemployment, and increased availability of both illicit and prescription opioids.
A recent scoping review of opioid use in Africa highlighted a growing population of young adult users, with mean ages frequently falling within the 20–35-year range [13]. This age group represents a critical demographic, as substance dependence during early adulthood has long-term implications for health, productivity, and healthcare utilization.
In Nigeria, opioid misuse presents unique challenges. Prescription opioids such as pentazocine and tramadol are often easily accessible through pharmacies and informal drug outlets, sometimes without appropriate regulation. Pentazocine abuse, in particular, has been widely reported, especially among individuals with chronic pain conditions such as sickle cell disease, as well as among young adults without medical indications for opioid use. Multiple Nigerian studies have documented patterns of pentazocine misuse, injection-related complications, and associated comorbidities, emphasizing the public health significance of opioid dependence in clinical settings [14,15].
Despite these observations, there is a scarcity of data examining the haematologic consequences of opioid addiction in Nigerian populations, particularly among young adults receiving hospital-based care.
Although increasing evidence points to haematologic alterations among individuals with chronic opioid use, there remains a significant gap in the literature regarding the prevalence and clinical significance of pancytopenia in this population, especially within Sub-Saharan Africa. Many existing studies focus on isolated haematologic parameters rather than comprehensive evaluation of all three blood cell lines.
Investigating pancytopenia among opioid addicts aged 21–35 years in a hospital setting is therefore of both clinical and public health importance. Young adults constitute a highly productive segment of the population, and undiagnosed pancytopenia in this group may lead to increased susceptibility to infections, bleeding complications, prolonged hospital stays, and reduced quality of life.
Early identification of pancytopenia can prompt timely evaluation for underlying causes such as infection, nutritional deficiency, or organ dysfunction, allowing for targeted interventions. From a laboratory medicine perspective, understanding the haematologic profile of opioid-dependent patients can guide appropriate diagnostic algorithms and resource allocation.
However, generating local data from South-South Nigeria contributes to evidence-based practice and informs policy development in regions where opioid misuse is under-recognized and under-reported. This study therefore seeks to bridge an important knowledge gap by examining the association between pancytopenia and narcotic addiction in a defined hospital population over a three-year period.

2. MATERIAL AND METHODS

2.1 Study Design

This study was a hospital-based retrospective descriptive study conducted to evaluate the haematological profile of narcotic addicts aged 21-35 years over a three-year period and to determine the association between narcotic addiction and pancytopenia among patients managed in a tertiary healthcare facility in South-South Nigeria.

2.2 Study Area

The study was carried out at a tertiary healthcare institution in South-South Nigeria, which provides diagnostic laboratory and specialist clinical services to patients within the region and serves as a referral center for surrounding communities.

2.3 Study Population

The study population consisted of young adult patients aged 21-35 years with documented history of narcotic addiction who had full blood count investigations performed during the study period. All participants included in the study had documented negative serological status for Human Immunodeficiency Virus (HIV) and Hepatitis B and C viruses based on routine hospital screening using standard enzyme-linked immunosorbent assay (ELISA) and rapid immunochromatographic testing methods performed according to institutional laboratory protocols.

2.4 Sample Size

A total of 22 participants who met the inclusion criteria were included in the study.


2.5 Sample Collection and Laboratory Analysis

Venous blood samples were collected aseptically into ethylene diamine tetra-acetic acid (EDTA) anticoagulated containers for full blood count analysis as part of routine clinical evaluation. Full blood count analysis was performed using the Mindray BC-5000 5-part differential automated haematology analyzer manufactured by Shenzhen Mindray Bio-Medical Electronics Co., Ltd. The analyzer operates using the electrical impedance method for red blood cell and platelet parameters, the colorimetric method for haemoglobin estimation, laser-based flow cytometry for white blood cell analysis. For this study, the following parameters were extracted from the full blood count results, Packed Cell Volume (PCV), Total White Blood Cell Count (WBC), Platelet Count. The analyzer was calibrated according to the manufacturer’s instructions, and internal quality control procedures were routinely performed prior to sample analysis.


2.6 Definition of Study Variables

For the purpose of this study, Pancytopenia is conventionally defined using haemoglobin (Hb) thresholds per WHO criteria (Hb <13.5 g/dL males; <12 g/dL females).

2.7 Data Collection

Relevant demographic and laboratory data including, age, gender, Packed Cell Volume, total white blood cell count and platelet count, were extracted from laboratory records using a structured data extraction format.
Information regarding duration of narcotic use, type of narcotic substance, and route of administration was not consistently available in the records and therefore could not be included in the analysis.

2.8 Statistical Analysis
Data obtained were entered and analyzed using Statistical Package for Social Sciences (SPSS) version 27. Descriptive statistics were presented as mean, standard deviation, minimum values, maximum values. Comparison of haematological parameters between age groups (<30 years and ≥30 years), gender (male and female) was performed using the Mann–Whitney U test due to the non-parametric distribution of the data. Statistical significance was set at P < 0.05


3. results and discussion


Table 1: Descriptive Statistics of Study Participants (n = 22)
	Variable
	Mean ± SD
	Minimum
	Maximum

	Age (years)
	28.09 ± 3.7
	23
	34

	PCV (%)
	23.86 ± 6.81
	12
	37

	WBC (cells/µL)
	2890.9 ± 3437.49
	800
	18000

	Platelets (cells/µL)
	43759.09 ± 30922.78
	2,200.00
	85,000.00


Key: PCV = packed cell volume, WBC = white blood cell count




Table 2: Comparison of Haematological Parameters by Age Group
	Parameter
	< 30 Years 
(Mean ± SD)
	≥ 30 Years 
(Mean ± SD)
	Mann-Whitney U
	P

	PCV (%)
	23.38 ± 5.60
	24.56 ± 8.58
	52.5
	0.688

	WBC (cells/µL)
	2273.08 ± 655.93
	3783.33 ± 5371.80
	50.5
	0.591

	Platelets (cells/µL)
	39,953.85 ± 33,445.41
	49,255.56 ± 27,832.76
	51.5
	0.64


Key: PCV = packed cell volume, WBC = white blood cell count



Table 3: Comparison of Haematological Parameters by Gender
	Parameter
	Female 
(Mean ± SD)
	Male 
(Mean ± SD)
	Mann-Whitney U
	P

	Age (years)
	24.50 ± 2.12
	28.45 ± 3.66
	7.5
	0.152

	PCV (%)
	26.50 ± 4.95
	23.60 ± 7.01
	13.5
	0.457

	WBC (cells/µL)
	2025.00 ± 813.17
	2977.50 ± 3597.02
	15
	0.566

	Platelets (cells/µL)
	7,250.00 ± 3,889.09
	47,410.00 ± 30,028.98
	6
	0.11


Key: PCV = packed cell volume, WBC = white blood cell count




This study examined the haematological profile of young adults with narcotic addiction and demonstrated markedly reduced mean values of PCV, white blood cell (WBC) count, and platelet count, consistent with pancytopenia. These findings reinforce the concept that pancytopenia, although not a primary disease entity, serves as a critical indicator of underlying systemic disturbances, particularly in populations exposed to multiple risk factors such as substance use, infection, and nutritional compromise.

The overall mean PCV (23.86%), WBC (2890.90 cells/µL), and platelet count (43,759.09 cells/µL) observed in this study are significantly lower than normal reference ranges, indicating suppression across all three hematopoietic cell lines. This aligns with previous studies that have documented haematologic derangements among individuals with chronic opioid use, including anemia, leukopenia, and thrombocytopenia [6-8]. Although many earlier studies focused on isolated abnormalities, the present findings provide more comprehensive evidence supporting the occurrence of pancytopenia in this population. The observed reductions may reflect impaired bone marrow function, increased peripheral destruction, or a combination of both mechanisms, as previously described in pancytopenia pathophysiology [2,4].

The mechanisms underlying these haematological abnormalities in narcotic addicts are likely multifactorial. Chronic opioid exposure has been shown to exert immunomodulatory effects through interaction with opioid receptors on immune cells, leading to altered cytokine production and suppression of immune responses [9,10]. This immune dysregulation may adversely affect the bone marrow microenvironment, impairing hematopoiesis and predisposing individuals to cytopenias. Furthermore, chronic inflammation associated with immune dysfunction can interfere with erythropoiesis and iron metabolism, thereby contributing to anemia.

In addition to direct immunological effects, malnutrition represents a significant contributory factor. Substance-dependent individuals often experience poor dietary intake, reduced appetite, and socioeconomic instability, resulting in deficiencies of essential nutrients such as iron, folate, and vitamin B12 [1]. These micronutrients are critical for DNA synthesis and red cell production, and their deficiency can lead to ineffective hematopoiesis. The relatively low PCV values observed in this study may therefore be partly attributable to nutritional deficiencies, which are common among individuals with long-term drug dependence [6].

 Another important consideration is the role of chronic infections, particularly blood-borne viral infections such as Human Immunodeficiency Virus (HIV) and hepatitis B and C, which are prevalent among individuals engaging in high-risk behaviours such as intravenous drug use. These infections are well established causes of bone marrow suppression and peripheral cytopenias [8]. In addition, chronic liver disease resulting from viral hepatitis may lead to hypersplenism, causing sequestration and destruction of blood cells, thereby contributing to pancytopenia [5,11]. 
However, all participants included in this study had documented negative serological status for HIV and hepatitis B and C viruses based on routine hospital screening, suggesting that the observed haematological abnormalities are more likely attributable to the direct and indirect effects of narcotic exposure rather than infection-related marrow suppression.

The potential contribution of drug adulterants must also be considered. Illicit narcotics are often contaminated with toxic substances, including heavy metals and industrial chemicals, which may have deleterious effects on bone marrow function [12]. While such exposure is difficult to quantify in clinical settings, it remains a plausible contributing factor, particularly in regions where drug quality control is lacking.

The comparison of haematological parameters across age groups (<30 years vs. ≥30 years) revealed no statistically significant differences. Although older participants exhibited slightly higher mean values for PCV, WBC, and platelet count, these differences were not significant (P > 0.05). This suggests that within the relatively narrow age range studied (21-35 years), age may not be a major determinant of haematologic variation among narcotic addicts. This finding is consistent with reports indicating that the effects of substance use on haematologic parameters may be more strongly influenced by duration and severity of addiction, nutritional status, and comorbid conditions rather than chronological age alone.

Similarly, gender based comparisons showed no statistically significant differences in haematological parameters. Although females demonstrated higher mean PCV values and markedly lower platelet counts compared to males, these differences did not reach statistical significance. The lack of significant gender differences may be due to the small sample size, particularly the likely underrepresentation of female participants, which limits statistical power. Nonetheless, the observed trends may warrant further investigation in larger studies, as gender related biological and behavioural factors could influence susceptibility to haematologic abnormalities.

The absence of statistically significant differences across demographic subgroups highlights the pervasive nature of haematologic impairment among narcotic addicts in this study population. It suggests that the impact of narcotic addiction on hematopoiesis may be widespread and not confined to specific age or gender categories within this demographic.

From a regional perspective, this study provides important insights into the haematologic consequences of opioid use in South-South Nigeria, where data on this subject remain scarce. The findings are consistent with broader evidence indicating a rising burden of opioid misuse among young adults in Sub-Saharan Africa [13]. In Nigeria, the widespread availability and misuse of opioids such as tramadol and pentazocine have been well documented [14,15], and the present study adds to this body of knowledge by highlighting pancytopenia a potential but under recognized complication.

Clinically, the presence of pancytopenia in this population has significant implications. Reduced WBC counts increase susceptibility to infections, thrombocytopenia predisposes to bleeding complications, and anemia contributes to fatigue and reduced functional capacity. These complications may lead to increased hospital admissions, prolonged hospital stays, and higher healthcare costs. Early recognition of pancytopenia in narcotic addicts is therefore essential for prompt evaluation and management, including screening for underlying infections, nutritional deficiencies, and organ dysfunction.

From a laboratory and public health perspective, the findings underscore the importance of routine haematological assessment in individuals with known or suspected opioid dependence. Integrating haematologic screening into addiction treatment programs could facilitate early detection of abnormalities and improve patient outcomes. Furthermore, public health interventions aimed at reducing opioid misuse, improving nutritional status, and preventing infection transmission are likely to have beneficial effects on haematologic health.

Despite its contributions, this study has some limitations. The relatively small sample size limits the generalizability of the findings and reduces the ability to detect statistically significant differences between subgroups. Additionally, the lack of data on duration and pattern of drug use, nutritional status, infection status, and bone marrow findings restricts the ability to establish causal relationships and fully explore the underlying mechanisms. Future studies with larger sample sizes and more comprehensive clinical and laboratory assessments are needed to further explore these associations.


4. Conclusion

This study demonstrates that pancytopenia is a notable haematologic finding among young adult narcotic addicts in a hospital setting in South-South Nigeria. The observed abnormalities are likely the result of complex interactions between opioid-induced immune modulation, nutritional deficiencies, and possible exposure to toxic adulterants associated with illicit drug use. These findings highlight the need for increased clinical awareness, routine haematologic evaluation, and integrated management approaches for individuals with substance use disorders. 

5. Limitation

This study limitations include the relatively small sample size of 22 participants which limits the statistical power of the study and restricts the generalizability of the results to the wider population of narcotic users. The absence of a control group further limits the ability to establish a direct causal relationship between narcotic use and pancytopenia. Other possible causes of pancytopenia, including micronutrient deficiencies, chronic infections, and bone marrow disorders, were not comprehensively evaluated, and no bone marrow examination was performed. 
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