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Abstract 

Background: Lymphocytosis, characterized by an abnormal 

increase in circulating lymphocytes, poses diagnostic challenges 

due to its association with various underlying medical conditions. 

Peripheral smear examination remains a fundamental tool in 

identifying morphological clues indicative of specific aetiologies. 

Objective: This prospective study aimed to comprehensively assess 

lymphocyte morphology in adult patients with lymphocytosis, 

establish clinical correlations, and refine diagnostic approaches. 

Methods: Fifty-two adult patients with lymphocytosis were 

included, and clinical, haematological, and morphological data were 

collected. Peripheral blood smear examination, biochemical tests, 

and clinical follow-ups were conducted. Statistical analyses were 

performed to identify significant associations. 

Results: The study encompassed a broad age range, with middle-

aged adults representing the largest group. Females were more 

represented than males. Majority of patients exhibited 

lymphocytosis with normal leukocyte counts. Neutrophilia was 

predominant, while thrombocytopenia was rare. Additional tests 

were conducted in a subset of patients, and lymphadenopathy was 

infrequent. 

Conclusion: This study underscores the pivotal role of peripheral 

smear examination in diagnosing lymphocytosis-associated 

conditions. By delineating diverse morphological landscapes and 

clinical correlations, it advocates for a nuanced diagnostic approach 

blending traditional and modern methodologies to enhance patient 

care. 

Keywords: Lymophocytosis,morphology. 

 



Page 10066 of 10073 

Dr.Hari Bhaskar/Afr.J.Bio.Sc. 6(5)(2024).10065-10073 

 

Introduction 

Lymphocytosis is a haematological abnormality characterized by an excessive 

increase in the number of lymphocytes circulating in the peripheral blood. Lymphocytes, a 

type of white blood cell, are vital components of the immune system responsible for 

mounting immune responses against infections, foreign substances, and abnormal cells, 

thereby playing a crucial role in maintaining overall health [1]. In certain medical conditions, 

the body's immune response can become dysregulated, leading to uncontrolled proliferation 

of lymphocytes and resulting in lymphocytosis [2]. 

Peripheral smear examination, a cornerstone diagnostic tool in haematology, allows 

haematologists and pathologists to visually analyze blood cell morphology. This examination 

provides valuable insights into the size, shape, and staining properties of blood cells, 

particularly lymphocytes [3]. Morphological alterations in lymphocytes can be indicative of 

specific underlying diseases or conditions, thereby aiding in the differential diagnosis of 

lymphocytosis. 

In adult patients presenting with lymphocytosis, identifying the root cause is of 

paramount importance for precise diagnosis, appropriate management, and optimal patient 

care. While some instances of lymphocytosis may be benign and self-resolving, others may 

signify serious underlying disorders, including infections, autoimmune diseases, 

malignancies, or other haematological abnormalities [4,5,6]. 

The evaluation of lymphocyte morphology on peripheral smear examination holds 

great significance as it offers valuable clues that facilitate the differentiation of various 

aetiologies of lymphocytosis. Specific changes in lymphocyte appearance, such as cell size, 

nuclear characteristics, and cytoplasmic features, can be associated with distinct disease 

states, providing crucial clinical correlations that guide further investigations and inform 

therapeutic decisions [7,8]. 

Despite the crucial role of peripheral smear examination in the evaluation of 

lymphocytosis, there remains a relative scarcity of comprehensive research focused on its 

role in adult patients and its clinical implications [9,10]. Therefore, this research article 

endeavours to address this knowledge gap by conducting an extensive analysis of the 

morphological characteristics of lymphocytes in adult patients with lymphocytosis and 

establishing their clinical correlations. 
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The primary objective of this study is to comprehensively assess the morphological 

features of lymphocytes on peripheral smear examination in adult patients diagnosed with 

lymphocytosis. By conducting a thorough evaluation of lymphocyte morphology, this 

research aims to identify distinct patterns and alterations that may be associated with specific 

aetiologies of lymphocytosis. Furthermore, the study seeks to establish clinical correlations 

between observed lymphocyte morphology and the underlying pathological conditions to 

enhance diagnostic accuracy and guide appropriate patient management strategies. 

Materials and Methods  

This was a prospective study conducted atsaveetha medical college in a total of 52 

adult patients with lymphocytosis, diagnosed by cell counter during routine complete blood 

count (CBC) tests, were included in the study. Both absolute and relative lymphocytosis cases 

were considered. Patients under 12 years of age, those with pseudo-lymphocytosis on counter 

(confirmed by peripheral smear examination), and cases without lymphocytosis were 

excluded. 

Haematological parameters including haemoglobin, total white blood cell (WBC) 

count, differential count, and platelet count were estimated using an electrical impedance 

method.Peripheral smears were prepared using Leishman's stain and examined under light 

microscopy to assess lymphocyte morphology and screen for malarial parasites. Patients' 

clinical history and physical examination data were collected, including age, gender, diabetes, 

hypertension, smoking, and alcoholism, presence of fever, icterus, joint pain, and cough with 

expectoration, splenomegaly, hepatomegaly, skin examination, and lymphadenopathy.In 

selected cases, viral serology tests were performed when necessary to aid in the diagnosis. 

Absolute Lymphocytosis was considered if total lymphocyte count >4000/μL for 

males and >3100/μL for females on cell counter.Relative Lymphocytosis was considered if 

>40% lymphocytes in the peripheral smear or cell counter values with normal absolute 

lymphocyte count (<4000/μL). 

Cases with absolute lymphocytosis were followed up after 3 months to one year. For 

patients with persistent lymphocytosis who underwent medical treatment for at least 6 

months, flow cytometry was performed to identify any clonal changes. The clinical profiles, 

biochemical findings, and hematological parameters were correlated with peripheral blood 

smear findings. Statistical analysis was performed to determine any significant associations. 
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The data obtained from the study was analyzed using descriptive statistics and 

appropriate inferential tests such as chi-square, t-test, or ANOVA. Correlation analysis was 

performed to establish associations between clinical parameters and peripheral smear 

findings. Longitudinal analysis was conducted for patients with persistent lymphocytosis to 

assess changes in lymphocyte count and morphology over time. Statistical significance was 

considered at p < 0.05. All analyses were performed using JASP statistical software. 

Results  

In our study the age distribution among the 50 patients shows a broad range, 

indicating the study encompassed a wide demographic range,12% of the patients fall into this 

younger age group, suggesting a relatively small proportion of the study population is in their 

teenage years. 18% are in their twenties, indicating a slightly higher but still modest 

representation of young adults.Patients in their thirties account for 22%, showing an increase 

in representation in this age bracket. 34% of study population was in 41-50 years age group, 

indicating the study primarily involved middle-aged adults. Rest was above 50 years age 

group. The study population comprised 65% females and 35% males, highlighting a higher 

participation rate among females. 

Most common presenting complaint being fever followed by cough. Few patients 

presented with abdominal pain, itching etc. 

Table 1: Presenting complaints 

Complaints Gender Total 

 
Female Male 

Fever 4 (17%) 10 (29%) 

Cough 5 (22%) 3 (8%) 

Abdominal pain 1 (4%) 3 (8%) 

Psychosis (psychiatric illness) 1 (2%) 3 (8%) 

Generalised itching 1 (2%) 2 (6%) 

Chest pain (chest discomfort) 1 (4%) 1 (2%) 

Headache 1 (2%) 1 (4%) 

Bleeding P/V 1 (2%) 1 (2%) 

Burns 1 (2%) 1 (2%) 

Discharge P/V 0 (0%) 1 (4%) 

Leg pain 1 (4%) 0 (0%) 



Page 10069 of 10073 

Dr.Hari Bhaskar/Afr.J.Bio.Sc. 6(5)(2024).10065-10073 

 

Throat pain 1 (2%) 1 (2%) 

Uncontrolled DM 1 (2%) 1 (2%) 

Breathlessness, myalgia 0 (0%) 1 (2%) 

 

Coming to total leukocyte count, 22 patients, had a total count less than 10,000/ul, 

indicating a tendency towards lower leukocyte counts in nearly half of the study 

population.13 patients showed a total count in the range of 10,000 to 12,000/ul, representing 

a moderate leukocyte count.Seven patients exhibited leucocytosis with counts above 

12,000/ul, indicating an increased leukocyte count which may suggest an underlying 

inflammatory or infectious process. 

In our study, 13 patients had a lymphocyte percentage below 40%, whereas a majority, 37 

patients, had a percentage above 40%, indicating a general trend towards higher lymphocyte 

percentages among the participants.In terms of absolute lymphocyte count, 33 patients had 

counts above 4,000/ul, with the remaining 17 having counts below this threshold, suggesting 

variability in lymphocyte counts among the study population. 

A vast majority, 90% of patients, had a neutrophil percentage above 40%, with only 10% 

below, indicating a predominant neutrophilia among participants.Only 3 patients showed a 

decrease in platelet count below 1.5 lakhs/cumm, while the vast majority had counts within or 

above the normal range, suggesting that thrombocytopenia was not a common finding in this 

group. 

Table 2 :Haematological parameters 

Total Count (/ul) Number of Patients 

<10,000 22 

10,000 to 12,000 13 

>12,000 (Leucocytosis) 7 

Lymphocyte % Number of Patients 

<40% 13 

>40% 37 

Absolute Lymphocyte Count (/ul) Number of Patients 
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>4,000 33 

<4,000 17 

Neutrophil % Number of Patients 

>40% 45 (90%) 

<40% 5 (10%) 

Platelet Count (cumm) Number of Patients 

<1.5 lakhs 3 

≥1.5 lakhs 47 

 

A small subset, 7 patients, underwent specific tests based on clinical suspicion of various 

illnesses, but the study did not extensively cover outcomes of these tests.Lymphadenopathy 

was observed in a minority, with 2 cases of cervical enlargement, 1 axillary, and no inguinal 

node enlargement, indicating that lymphadenopathy was not a prevalent finding. 

Discussion 

In the contemporary landscape of medical diagnostics, where the allure of 

sophisticated methodologies often overshadows traditional techniques, the enduring 

relevance of peripheral smear examination is highlighted through its pivotal role in the 

diagnosis of a myriad of diseases. This study embarks on an exploration of lymphocyte 

morphology within the context of absolute lymphocytosis, shedding light on the diagnostic 

quandaries posed by the reactive forms of lymphocytes under light microscopy. These 

cellular forms offer clues to reactive processes that, without careful interpretation, could be 

misinterpreted as indicators of neoplastic conditions [11]. 

Drawing upon the foundational work of Nitin J. Karandikar et al., this investigation 

mirrors the phenomenon of transient stress lymphocytosis, where an acute stressful event 

precipitates a surge in absolute lymphocyte count (ALC), subsequently reverting to normal 

levels within a short span. The study meticulously documented cases where patients, initially 

presenting with stress-induced lymphocytosis, demonstrated normalization in both 

lymphocyte count and morphology upon follow-up, underscoring the transient nature of 

stress-induced lymphocyte proliferation [12]. 
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The intricacies of lymphocyte morphology extend into the domain of respiratory 

infections, where the presence of atypical lymphocytes, akin to findings in the literature on 

streptococcal infections and malaria, points to a dynamic interplay between infection and 

lymphocyte response. These morphological variations, observed to revert to baseline 

following clinical intervention, underscore the reactive adaptability of lymphocytes to 

infectious stimuli [13]. 

Moreover, the investigation delves into the realm of dermatological and psychiatric 

conditions, identifying a pattern of elevated ALC and reactive lymphocyte morphology 

among affected individuals. This pattern, consistent over time, suggests a systemic 

lymphocyte response to diverse physiological stressors, extending beyond the confines of 

infectious aetiology. 

A significant facet of this study revolves around the impact of smoking on 

lymphocyte morphology. The observation of binucleate reactive lymphocytes among 

smokers, which normalize following cessation, resonates with existing literature, highlighting 

the profound influence of smoking on lymphocyte behaviour. This finding not only enriches 

the discourse on the immunological ramifications of smoking but also emphasizes the 

plasticity of lymphocyte morphology in response to environmental factors [14,15]. 

The comparative analysis with similar studies accentuates the consensus around the 

ALC threshold for morphological evaluation, situating the current investigation within a 

broader scholarly dialogue that seeks to refine diagnostic criteria based on lymphocyte 

morphology. 

Furthermore, the study's foray into the diverse morphological landscapes of 

lymphocytes, from cytoplasmic blebs to hand mirror appearances, unveils the intricate 

spectrum of lymphocyte adaptations. These morphological traits, often transient and reactive, 

provide a window into the cellular mechanisms underpinning immune response, challenging 

the diagnostician to discern between benign reactive processes and indicators of underlying 

malignancy. 

Despite the rich tapestry of morphological data, the study acknowledges the 

limitations inherent in correlating lymphocyte morphology with broader haematological and 

biochemical parameters, highlighting the complexity of immune response and the 

multifactorial nature of lymphocyte morphology. 
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Conclusion: 

In conclusion, this study reaffirms the indispensable value of peripheral smear 

examination in the diagnostic odyssey, championing the nuanced evaluation of lymphocyte 

morphology as a cornerstone of clinical assessment. By weaving together the threads of 

stress, infection, smoking, and systemic diseases, the investigation enriches our 

understanding of lymphocyte behaviour, advocating for a judicious blend of traditional and 

modern diagnostic approaches in the pursuit of clinical excellence. 
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