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ABSTRACT 
Introduction: Corona virus disease 2019 (COVID-19) is currently diagnosed mainly using reverse transcriptase polymerase 
chain reaction (RT-PCR). Yet a significant proportion of patients have negative RT-PCR result. A comparative study of RT-PCR 
negative patients with RT-PCR positive patients will help understand clinical characteristic and differences of this diseased 
population.  
Objective: To compare the clinical and laboratory features of RT-PCR Positive and RT-PCR negative patients admitted in high 
dependency unit. 
Patients and methods: In this retrospective cohort study, the data of 128 patients (59 patients with RT-PCR positive result and 
69 patients with RT-PCR negative results) was obtained. These patients had been admitted in high dependency unit of a 
community hospital. Demographics, clinical characteristics and laboratory abnormalities were noted and a comparison was done 
using statistical analysis.  
Results: In our study-total 128 patients were enrolled out of which 68 (53.1%) were males and 60 (46.9%) were females. 59 
(46.1%) patients were RT-PCR positive and 69 (53.9%) patients were RT-PCR negative. Median age was 55.34 years (18 to 
95). No significant difference was noted in most of clinical symptoms (fever, sputum production, rhinorrhea, dyspnea, myalgia, 
nasal congestion, vomiting, diarrhea, urinary symptoms, altered level of consciousness), comorbidities (diabetes mellitus, 
hypertension, prior lung disease, prior ischemic heart disease, prior kidney disease), laboratory abnormalities (elevated 
creatinine, elevated liver enzymes, elevated ferritin, elevated C-reactive protein, elevated d-dimers, elevated procalcitonin, 
abnormal electrocardiogram). Cough was significantly found to be more prevalent in RT-PCR positive patients (p=0.042) and 
severe disease was also more prevalent in these patients significantly (p=0.000). 
Conclusion: Our study shows that patients admitted and diagnosed to be suffering from COVID-19 infection had remarkable 
similarities in clinical features and laboratory parameters regardless of RT-PCR status, however RT-PCR positive patients 
suffered from more severe pneumonia as compared to RT-PCR negative patients. 
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INTRODUCTION 
In Wuhan, China an increasing number of pneumonia cases were 
observed since December 2019. As the disease started to spread, 
the studies carried out held Corona virus infection responsible for 
this sudden rise. This disease was termed as a novel Corona Virus 
Infection/Disease by the World Health Organization on 31 
December 2019 and was named Corona Virus Disease 2019 
(COVID-19) in February 20191. WHO declared it as a pandemic on 
11th march 2020. Coronavirus has affected global economies, and 
the developing countries have been hit hard 3. Since Pakistan is a 
developing country, it became more important for the local 
clinicians to identify cases clinically and take measures to 
decrease the burden of disease locally. 
 Various new studies and articles are coming up daily to 
understand the pathophysiology of the disease in order to improve 
the treatment and outcomes. One study, Liu et al 4compared the 
clinical features of the elderly with middle age and young patients 
of COVID-1919. These studies showed that the elderly patients 
had higher mortality and are more vulnerable to this disease. This 
study was on a very small number, and just targeted confirmed 
pneumonia patients. Much data is being collected in deciding the 
best possible way for early detection of the disease in order to 
prevent the spread.  
 Diagnosis of COVID-19 depends upon confirmation by 
specific tests. One tool is RT-PCR test; however, the probability of 
a false negative COVID-19 test is 100% on Day 1 of the infection 
and remains as high as 67% on Day 45. Thus test result does not 
always decide about the presence or absence of disease.  
A suggestive history, radiological and biochemical investigations 
are very important in suspecting and labelling COVID-19 infection. 

 This study was conducted to compare and determine 
symptoms, signs, radiological and laboratory features in both RT-
PCR positive and negative cases for earlier detection and 
management of the patient and reducing the morbidity and 
mortality of the disease. It will help clinicians in understanding 
whether or not the admitted patients were correctly identified and 
will help in relying more confidently on clinical features and 
laboratory findings and not just on RT-PCR status of the patient for 
detection and labelling the disease.   
Objective: To assess and compare the clinical and laboratory 
features of RT-PCR Positive and RT-PCR negative patients 
admitted in high dependency unit. 
Operational definitions 
Moderate COVID-19: According to the guidelines by the ministry 
of health Pakistan 6 
 Hypoxia (Oxygen saturation <94% but >90%)  
 Chest X-ray with infiltrates involving <50% of the lung fields 
 No complications and manifestations related to severe 
condition 
Severe COVID-19: According to the guidelines by the ministry of 
health Pakistan 6 
In adults, clinical signs of pneumonia (fever/ cough) plus, any of 
the following: 
 Respiratory rate > 30 
 Severe respiratory distress; 
 SpO2 ≤ 90% on room air. 
 Chest X-ray involving >50% of lung fields 
RT-PCR: This test comprises taking nasal and throat swab by the 
qualified personnel. The test has been carried out free of cost by 
the laboratory designated by NIH of Pakistan as advised by 
ministry of health.6 
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Radiological Criteria: The Chest X-ray or CT Chest findings are 
airspace opacities, consolidation and ground glass opacity. The 
distribution is most often bilateral, peripheral, and lower zone 
predominant. 7,8 
 

PATIENTS AND METHODS 
Study Design: This retrospective cohort study was performed in 
high dependency unit of Sir Ganga Ram hospital Lahore, Pakistan.  
Data of 128 patients was collected from charts. Patients older than 
16 years, both males and non-pregnant females were included in 
this study. Study population included patients suffering from 
moderate and severe COVID-19 infected patients as per 
operational definition. Demographic, clinical, laboratory, and 
radiological characteristics were noted. All of this information was 
collected through a specially designed pro forma. All ethical issues 
were addressed e.g. confidentiality. 
Data Analysis Procedure: Data was collected and compiled in 
the computer and analysed using SPSS version 23 for Windows. 
The variables included age and gender, and clinical and 
radiological findings. Data was divided into continuous and 
categorical variables. Continuous variables as mean and ranges 
and categorical variables as numbers percentages were 
expressed. A correlation was calculated in categorical data and P 
values in continuous variables were determined through ANOVA 
Test using SPSS 23.0 for analysis and P values <0.05 were 
considered significant.  
 

RESULTS 
In our study-total 128 patients were enrolled out of which 68 
(53.1%) were males and 60 (46.9%) were females. 59 (46.1%) 
Patients were RT-PCR positive and 69 (53.9%) patients were RT-
PCR negative. Median age was 55.34 years (18 to 95). Among 
RT-PCR positive patients mean age was 57.8 years (range 18 to 
80 years), 34 (26.5%) were males and 25 (19.5%) females. Among 

RT-PCR negative patient’s man age was 53.25 years (range 21 to 
91 years), 34 (26.5%) were male and 35 (27.3%) were females.  
 Among quantitative variables mean hemoglobin level was 
12.01 ± 2.47(range 6.6 to 16.9) in RT-PCR positive patients and 
12.00 ± 2.38(3.4 to 16.9) in RT-PCR negative patient. White blood 
cell count was 10.81 ± 4.94(2.6 to 22.4) in RT-PCR positive 
patients while it was 14.01 ± 8.46(3.4 to 40.4) in RT-PCR negative 
patients. Neutrophil percentage was 77.56 ± 15.60(8.8 to 95.4) in 
RT-PCR positive patients and 67.83 ± 24.94(1.0 to 96.0) in RT-
PCR negative patients. Lymphocyte percentage in blood was 
13.05 ± 9.44(0.9 To 35.0) in RT-PCR positive patients and 13.632 
± 9.40(1.1 to 34.4) in RT-PCR negative patients. Platelet count 
was 237000 ± 99500(40000 to 470000) in RT-PCR positive 
patients and 235690 ± 140000(7000 to 720000) in RT-PCR 
negative patients.  
 Details of quantitative variables is provided in Table 1. 
Cough was present in significantly more RT-PCR positive patients 
compared to RT-PCR negative patients (p=0.042). No significant 
association was found on comparison of fever(p = 0.190), sputum 
production(p = 0.747),rhinorrhea(p = 0.892), headache(p = 0.201), 
dyspnea(p = 0.365), myalgia (p = 0.225), nasal congestion(p = 
0.810),vomiting(p = 0.827), diarrhea(p = 0.685), urinary 
symptoms(p = 0.420), altered conscious level(p = 0.389), 
prevalence o diabetes mellitus(p = 0.589), hypertension(p = 
0.101), lung disease(p = 0.953), ischemic heart disease(p = 
0.185), prior kidney disease(p =0.106), deranged creatinine(p = 
0.699), deranged liver functions(p = 0.963), increased ferritin(p = 
0.262), increased C-reactive protein(p = 0.643), increased D-
dimers(p = 0.843), procalcitonin(p = 0.427), abnormal ECG(p = 
0.173). Also no significant difference was noted in disease 
outcome (p = 0.439) and gender prediction (p = 0.345). RT-PCR 
positive patients were significantly more likely to have severe 
disease as compared to RT-PCR negative patients(p=0.000).  

 
Table 1: 

Parameter  RT-PCR Total(n) P value 

Positive Negative 

Gender Male 34 (26.5%) 34 (26.5%) 68 (53.1%) 0.345 

Female 25 (19.5%) 35 (27.3%) 60 (46.9%) 

Total 59 (46.1%) 69 (53.9%) 128 (100%) 

Severity Moderate 20 (17.1%) 46 (39.3%) 51 (43.6%) 0.000 

Severe 32 (27.4%) 19 (16.2%) 66 (56.4%) 

Total 52 (44.4%) 65 (55.5%) 117 (100%) 

Outcome Expire 8 (6.2%) 8 (6.2%) 16 (12.5%) 0.439 

Lama 5 (3.9%) 11 (8.6%) 16 (12.5%) 

Discharge 46 (35.9%) 50 (39.1%) 96 (75%) 

Total 59 (46.1%) 69 (53.9%) 128 (100%) 

Fever Yes 49 (38.9%) 51 (40.5%) 100 (79.4%) 0.190 

No 9 (7.1%) 17 (13.5%) 26 (20.6%) 

Total 58 (46.0%) 68 (54.0%) 126 (100%) 

Cough Yes 42 (32.8%) 37 (28.9%) 79 (61.7%) 0.042 

No 17 (13.3%) 17 (13.3%) 49 (38.3%) 

Total 59 (46.1%) 69 (53.9%) 128 (100%) 

Sputum production Yes 11 (8.8%) 12 (9.6%) 23 (18.4) 0.747 

No 45 (36.0%) 57 (45.6%) 102 (79.7) 

Total 56 (44.8%) 69 (55.2%) 125 (100%) 

Rhinorrhea Yes 1 (0.8%) 1 (0.8%) 2 (1.6%) 0.892 

No 56 (44.4%) 68 (53.1%) 124 (98.4%) 

Total 57 (45.2%) 89 (54.8%) 126 (100%) 

Headache Yes 3 (2.4%) 8 (6.4%) 11 (8.8%) 0.201 

No 54 (43.2%) 60 (48.0%) 114 (91.2%) 

Total 57 (45.6%) 68 (54.4%) 125 (100%) 

Dyspnea Yes 51 (39.8%) 57 (44.5%) 108(84.4%) 0.365 

No 8 (6.2%) 12 (9.4%) 20(15.6%) 

Total 59 (46.1%) 69 (53.9%) 128 (100%) 

Myalgia Yes 22 (17.6%) 20 (16.0%) 42(33.6%) 0.225 

No 34 (27.2%) 49 (39.2%) 83 (66.4%) 

Total 56 (44.8%) 69 (55.2%) 125 (100%) 

Nasal congestion Yes 3 (2.4%) 3 (2.4%) 6(4.8%) 0.810 

No 54 (42.8%) 66 (52.4%) 120 (95.2%) 

Total 57 (45.2%) 69 (54.8%) 126 (100%) 

Vomiting Yes 6 (4.8%) 8 (6.4%) 14 (11.2%) 0.827 

No 51 (40.8%) 60 (48.0%) 111 (88.8%) 

Total 57 (44.5%) 68 (54.4%) 125 (100%) 

Diarrhea Yes 9 (7.2%) 9 (7.2%) 18 (14.4%) 0.685 

No 48 (38.4%) 59 (46.1%) 107 (85.6%) 

Total 57 (45.6%) 68 (54.4%) 125 (100%) 

Urinary symptoms Yes 2 (1.6%) 4 (3.2%) 6 (4.8%) 0.420 

No 55 (44.4%) 63 (50.8%) 118 (95.2%) 

Total 57 (46.0%) 67 (54.0%) 124 (100%) 

Altered level of consciousness Yes 13 (10.5%) 12 (9.7%) 25 (20.2%) 0.389 
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No 42 (33.9%) 57 (46.0%) 99 (79.8%) 

Total 55 (44.4%) 69 (55.6%) 124 (100%) 

Diabetes mellitus Yes 30 (23.6%) 39 (30.7%) 69 (54.3%) 0.589 

No 28 (22.4%) 30 (23.6%) 58 (45.7%) 

Total 58 (45.7%) 69 (54.3%) 127 (100%) 

Hypertension Yes 32 (25.2%) 28 (22.0%) 60(47.2%) 0.101 

No 26 (20.5%) 41 (32.3%) 67(52.8%) 

Total 58 (45.7%) 69 (54.3%) 127 (100%) 

Prior lung disease Yes 9 (7.4%) 12 (9.8%) 21(17.2%) 0.953 

No 44 (30.1%) 57 (46.7%) 101(82.8%) 

Total 53 (43.4%) 69 (56.6%) 122 (100%) 

Prior ischemic heart disease Yes 15 (12.1%) 12 (9.7%) 27 (21.8%) 0.185 

No 40 (32.2%) 57 (46.0%) 97 (78.2%) 

Total 55 (44.4%) 69 (55.6%) 124 (100%) 

Prior kidney disease Yes 10 (8.3%) 6 (5.0%) 16(13.2%) 0.106 

No 43 (35.5%) 62 (51.2%) 105(84.3%) 

Total 53 (43.8%) 68 (56.2%) 121 (100%) 

Creatinine Abnormal 14 (12.8%) 13 (11.9%) 27(24.8%) 0.699 

Normal 39 (37.8%) 43 (39.4%) 82(75.2%) 

Total 53 (48.6%) 56 (51.4%) 109 (100%) 

Liver enzymes Normal 44 (40.7%) 49 (45.4%) 93(86.1%) 0.963 

Abnormal 7 (6.5%) 8 (7.4%) 15(13.9%) 

Total 51 (47.2%) 57 (52.8%) 108 (100%) 

Ferritin Normal 10 (13.0%) 13 (16.9%) 23 (29.9%) 0.262 

Abnormal 31 (40.2%) 23 (29.9%) 54 (70.1%) 

Total 41 (53.2%) 36 (46.8%) 77 (100%) 

C-reactive protein Normal 5 (7.7%) 7 (10.8%) 12 (18.5%) 0.643 

Abnormal 26 (40.0%) 27 (41.5%) 53 (81.5%) 

Total 21 (32.3%) 34 (52.3%) 65 (100%) 

D-dimers Normal 10 (15.2%) 9 (13.6%) 19 (28.8%) 0.843 

Abnormal 26 (39.4%) 21 (31.8%) 47 (71.2% 

Total 36 (54.5%) 30 (45.5%) 66 (100%) 

Procalcitonin Normal 4 (57.1%) 1 (14.3%) 5 (71.4%) 0.427 

Abnormal 1 (14.3%) 1 (14.3%) 2 (28.6%) 

Total 5 (71.4%) 2 (28.6%) 7 (100%) 

ECG Normal 11 (15.3%) 7 (9.7%) 18 (25.0%) 0.173 

Abnormal 23 (31.9%) 31 (43.0%) 54 (75%) 

Total 34 (47.2%) 38 (52.5%) 72 (100%) 

 

DISCUSSION 
This retrospective cohort study was aimed at determining 
differences in clinical features, laboratory abnormalities, disease 
severity and outcome between COVID-19 RT-PCR positive and 
COVID-19 RT-PCR negative patients who were admitted and 
treated with presumptive diagnosis of COVID-19 infections. As 
sensitivity of sputum and nasal swabs are described as 72% and 
63% by Wang et al9, at least 30 to 40 percent of patients have to 
be diagnosed on the basis of clinical history, examination and 
imaging finding. Concern regarding over-diagnosis and under-
diagnosis remains in place for RT-PCR negative patients.  
 Our study has shown that patients admitted and diagnosed 
with COVID-19 infection had remarkable similarities in clinical 
features and laboratory parameters regardless of RT-PCR status. 
These results are similar to work of Zhang JJ et al [10] which also 
reported no significant difference in most clinical, laboratory and 
radiological parameters of initial COVID-19 RT-PCR positive and 
negative patients. However, RT-PCR positive patents are more 
likely to progress to severe disease. Another study by Li et al 
suggested similar results and authors described no significant 
difference in most of demographic and clinical features of RT-PCR 
positive and negative COVID-19 infected patients11. 
 In our study, cough was found to be more prevalent in 
COVID-19 RT-PCR positive patients and reached level of 
significance. Overall prevalence of cough in our patients was 
61.7% (n=128) similar to prevalence of 68.6% reported in earlier 
meta-analysis12. Severe COVID-19 pneumonia was found to be 
more prevalent in RT-PCR positive patients.  
 

CONCLUSION 
Our study has shown that patients admitted and diagnosed to be 
suffering from COVID-19 infection had remarkable similarities in 
clinical features and laboratory parameters regardless of RT-PCR 
status, however RT- PCR positive patients suffered from more 
severe pneumonia as compared to RT-PCR negative patients. 
Limitation: Major limitations of our study include small sample size of 128 
patients. Another limitation is that the study was carried out on patients 

requiring high dependency and intensive care management. These can be 
dealt with, by carrying out studies on patients with less severe disease as 
well. 
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