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Abstract
Background: Corona virus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2, declared as “once-in-a-
century” pandemic,  has affected about entire human population. Till now, the most promising control strategy is to block the transmission
which will never be effective without completely knowing the transmission patterns.

Methods: This was a retrospective case to case study aiming to estimate and calculate the transmission rate of COVID-19 through pre-
symptomatic and asymptomatic patients. Contact history of included positive cases during the period of 24 hours before appearance of
symptoms and infection con�rmation for symptomatic and asymptomatic cases respectively was traced for disease transmission.

Results: Overall, a total of 201 cases had contacted with 7168 people in last 24 hours with an average of 35.66 contacts per patient ranging
from a minimum of 4 to maximum of 87 contacts (Meetings). Out of 7168 meeting persons, the infection was traced in 64 (0.89%) persons.
For 155 symptomatic patients, a total of 5611 contacting persons were traced before appearance of symptoms (pre-symptomatic) in last 24
hours with an average of 36.20 meetings per patient. The infection was transmitted in 63 (1.12%) people and remaining 5548 (98.88%) were
remained uninfected. Out of the 63 transmissions, 62 (98.4%) were traced within last 6 hours before the onset of symptoms while only 1 was
traced from 6-12 hours before symptoms. A total of 1557 persons were traced having meeting/contacts with asymptomatic cases in last 24
hours before their infection con�rmation. Out of these 1557 persons, only 1 was found to be infected and the infection rate was calculated to
be 0.06%.

Conclusion: The study concludes that the risk of pre-symptomatic transmission of infection is low (1.12%) and it becomes very rare in
contacts made longer than 6 hours before onset of symptoms. The infection transmission is traced as long as about 9 hours before the
appearance of clear symptoms in the patients but the incidence was as low as about 0.02% of the total contacts in that period.
Transmission frequency by asymptomatic patients is also rare (0.06%) in the studied population.  

Background
Corona virus disease (SARS-CoV-2), caused by severe acute respiratory syndrome coronavirus 2, declared as “once-in-a-century” pandemic,
 has affected entire human population [1]. To date, more than 79.67 million cases have been con�rmed worldwide and the cumulative
deaths have exceeded 1.76 Million [2]. The most devastating aspect of corona virus is its exponential rate of transmission [3]. It is now
known that a signi�cant fraction of infected patients do not show any symptoms of disease and remains asymptomatic. Moreover, the
symptomatic patients also show symptoms after a period of varied length during which, they can be called as pre-symptomatic [4-11].
Asymptomatic and pre-symptomatic patients, if not known for a con�rmed contact with some disease source, are often not noticed and
people do not hesitate to meet them without su�cient protective measures. The question about the transmissibility of pre-symptomatic and
asymptomatic patients has not been addressed comprehensively although a good number of reports are available online in support of
asymptomatic and pre-symptomatic transmission of SARS-CoV2 [12-22]. However, most of the previous studies reporting asymptomatic and
pre symptomatic transmission are based on single or very few cases with many limitations [22]. Moreover, it is still to be calculated that up
to how much extent a pre-symptomatic patient or an asymptomatic carrier can transmit the virus. Exact rates of transmission from patients
without symptoms are still not known as it is di�cult to calculate. The proportion of asymptomatic carriers in any population cannot be
exactly estimated as prevalence and transmission rate of asymptomatic patients varies from rare to very high in different studies with
different methodologies [23-24].

Despite all efforts to contain, the contagion is still �nding new hosts and hence transmission is unstoppable. There is a consensus in global
health leaders that vaccines alone will not be su�cient to take this virus under control as challenges of mass production and fair distribution
are yet to be addressed [25]. Meanwhile, recent news of more transmissible mutants from certain parts of the world reiterate the need of
more insight about spreading of infection [26]. Till now, the most promising control strategy is to block the transmission which will never be
effective without completely knowing the transmission patterns and sources of infection. Real case-to-case studies on pre-symptomatic and
asymptomatic patients in different populations of the world are merited to assess, estimate and calculate possible transmission of COVID-
19. The present study was designed and conducted to assess and estimate the rate of transmission through asymptomatic and pre-
symptomatic subjects from a selected region of Azad Jammu and Kashmir, Pakistan.

Results
The current study traced the transmission of COVID-19 by 201 cases including 126 male (62.7%) and 75 female (37.3%) patients. For each
of the 201 patients a separate case study was conducted which included 155 pre-symptomatic and 46 asymptomatic patients. A total of
7168 individuals who met with these 201 pre-symptomatic or asymptomatic patients during a time period of  24 hours before the
appearance of symptoms or con�rmation of infection (mean meetings per patient = 35.66) were traced in the study for con�rmation of
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transmission. Out of 7168 contacts 64 individuals were found to be infected with COVID-19 with a transmission rate of 0.89% (Table 1). No
case of infection was observed in remaining 7104 contacting persons even after a mean duration of 84±43 days with minimum of 23 days
from the date of infection con�rmation in patients.  Out of the total 64 infected individuals, 63 were recorded to have contraction from pre-
symptomatic patients.  Only 1 patient was traced to acquire infection from asymptomatic patients. The net rate of pre-symptomatic and
asymptomatic transmissions were found to be 1.12% and 0.06% respectively (Table 1). Transmission of infection was found to be very low
by pre-symptomatic patients and almost singular by asymptomatic patients.   

Pre-Symptomatic Transmission

Out of the total 201 cases, 155 were symptomatic who had  5611 contact events during last 24 hours before the appearance of symptoms.
Mean persons meeting a pre-symptomatic patient was calculated to be 36.20. Out of these 5611 people, 5548 (98.88%) remained uninfected
even after random testing and over a mean duration of 85.32±43.5 days ranging from minimum of 24 days to maximum of 210 days, while
63 of these individuals (1.12%) were tested positive. Overall percentage of transmission by pre-symptomatic patients (1.12%) was observed
to be very low (Table 1; Table 2). Time line of contact event was as follows: Out of the total 5611 persons contacting the symptomatic
patients before the symptoms, 1544 persons met the patients in the period of 6 hours to 0 hour before appearance of symptoms, 1410
meetings were traced in period of 12 to 6 hours, 1285 in period of 18 to 12 hours and 1372 meeting were traced in period of 24 to 18 hours
before appearance of symptoms in patients. Sixty two (62) of the 63 transmissions (98.4%) were traced in the period of 0-6 hours before
appearance of symptoms while 1 transmission (1.6%) was traced in the meetings during 6 to 12 hours before appearance of symptoms
(Table 2). So, majority of the transmission events (98.4%) occurred in the meetings just before the appearance of symptoms while very rare
transmission occurred in the meetings before 6 hours of appearance of symptoms or more (Table 2). The transmission rate was calculated
to be about 4% during 0-6 hours before appearance of symptoms while it was only 0.02% in contacts before 6 hours to 24 hours of the
symptoms (Table 2). The risk of getting infection from a pre-symptomatic patient before 6 hours or more of from onset of symptoms is very
rare.

 Asymptomatic Transmission

A total of 46 out of 201 positive cases never developed any disease symptom in the study even after a mean duration of 82.74±42.5 days
ranging from minimum 23 days to maximum 180 days after tested positive. These patients were designated as asymptomatic and a total of
1557 persons were traced who had meetings with these 46 patients before they were tested positive.. Out of these 1557 individuals meeting
the asymptomatic patients during a mean time period of  24 hour before tested positive, only 1 person was tested positive. Interestingly, this
individual who had 2 days of meeting developed mild symptoms of COVID-19 just 3 days after the  meeting. This person was the brother of
an asymptomatic patient and met the patient approximately about 8 hours before the appearance of symptoms in the patient. All of other
traced persons (1556 out of 1557) remained asymptomatic throughout the study and were never tested positive. The transmission rate by
asymptomatic patients was found to be 0.06% (Table 2).

Some selected case reports

Separate case study was conducted for each of the 155 pre-symptomatic and 46 asymptomatic positive patients. Here we discuss 4 pre-
symptomatic cases and 4 asymptomatic cases as example selected out of total 201 cases (Table 3).

Case 1: Symptomatic, transmission not traced

A 45 years old male working as a labor in a �oor mill returned to work from his home town after Eid-ul-Fitr holidays on May 29 and met 42
co-workers.. He has been living there for about 30 hours in shared living area  mess and lavatory with all of 42 co-workers.. After about 27
hours, he expressed symptoms which a roommate of him identi�ed as of COVID-19 and informed the hospital o�cials. The patient was
carried and admitted to the hospital where he was tested positive and stayed for 19 days before complete recovery. Meanwhile, all 42
contact persons were kept in quarantined for 14 days and a random testing was carried out in which 25 of them were tested on day 7. All the
25 were found negative on day seven and non of those 42 individuals showed any symptom after day 14. Even after 150 days of their
meeting with the patient, none of the persons was found infected. The transmission rate was found to be 0% in this case (Table 3).

Case 2: Symptomatic, transmission not traced

A 21 year old male student from a village near Rawalakot carried infection from some patient in Rawalpindi and got symptoms appeared as
of i morning  August 1, 2020, just a day after Eid-ul-Adha. In previous 24 hours, 32 persons were traced to meet him without any
precautionary measures including his family members and relatives. Early in the morning of the day next to the Eid-ul-Adha, he met with his
father, mother, sister, father's sister and 3 male cousins just before the appearance of fever. After the appearance of fever, he quarantined
himself. He was brought to the hospital next day where he was found positive for COVID-19 on PCR test and got hospitalized. . All the 32



Page 4/8

individuals having close contact with him were kept in isolation immediately and 21 of them were selected randomly for test after 8 days. All
tested persons including the patients family members were found negative and non of the all 32 showed any symptom after 14 days of
contact and even after 70 days (on date of data collection). The patient recovered and was discharged from hospital after 12 days.
Transmission rate in this case was 0% in this case (Table 3).

Case 3: Symptomatic, transmission traced

The 3rd selected case was a 66 years old male who showed symptoms on July 8, 2020 and found positive on PCR test. Just before the
appearance of symptoms, on the same day, he visited a total of his 56 relatives and family members residing in Rawalakot and had intimate
contact history. At about 9 pm, he felt fever and chest pain which became severe until the next morning and he was brought to the hospital
where he was tested positive for COVID-19 and got admitted. After 22 days of hospital stay, he recovered and was discharged from the
hospital. All the 56 meeting persons were quarantined themselves at home and 28 of them went for a PCR test. One of the meeting persons
developed symptoms after 9 days and also tested positive while 27 of the tested persons were negative. Except for one positive and
symptomatic person, no meeting person showed symptoms or tested positive. The transmission frequency was calculated to be 1.8% in this
case (Table 3).

Case 4: Symptomatic, transmission traced

The 4th selected case was a female of 47 years old in Hajira, district Poonch AJK. She probably got the infection during a hospital visit. She
was at home on June 15 and 16, where she met many relatives and family members before and during the appearance of symptoms on
June 16, out of which 27 were traced. The patient was tested positive and recovered after 16 days of hospitalization. All the 27 contacted
persons isolated themselves and 11 of the close relatives were tested for COVID-19. Among the close relatives remaining with patient even at
the time of appearance of symptoms, two (2) daughters and husband of the patient were tested positive. However, both of the daughters
never developed symptoms while husband become symptomatic after only 2 days of the patient. Remaining 24 persons did not develop any
symptom after day 14 and even after 84 days of contact. The rate of transmission in this case was calculated to be 11.1% (Table 3).

  Case 5: Asymptomatic, transmission not traced

 A 29 year old male was found positive when tested after having a meeting with COVID-19 patient and immediately kept in quarantine center
for 14 days. Fifty four (54) contacts were traced on the day he got tested for COVID-19. who all of them later isolated themselves at their
homes. After 14 days, neither the positive tested person, nor any of the 54 meeting persons had any symptom. For more con�rmation, 13 of
the meeting persons were randomly tested but all of them were found negative in PCR test. The positive case turned to be negative in his test
after the end of quarantine period on day 15. This case was designated as an asymptomatic patient and no infection transmission was
traced by him even after 140 days (Table 3).   

Case 6: Asymptomatic, transmission not traced

In this case, a 27 years old female was tested because she was living with her husband who was symptomatic and was tested positive. The
female did not have any symptom but was found positive for COVID-19. She  and 37 of her relatives who have met her recently before and
during test were quarantined at their homes for 14 days where they remained asymptomatic. Moreover, 13 of the persons who were in close
contact to the case were tested after a week but they all were negative. All the 37 contacting persons along with the case never developed
any of the COVID-19 symptoms even after 130 days. The transmission frequency in this case was 0% (Table 3).

Case 7: Asymptomatic, transmission not traced

A 50 year old school teacher was found positive during random testing on September 12, 2020. He was kept in quarantine at home
immediately and 26 persons meeting him without full precautionary measures before the test were traced and restricted to their home in
isolation. After a week, 8 of the family members and relatives who met him with close contact were tested. All the tested persons were
negative and none of the 26 meeting persons showed any symptom after day 14 and even after day 28 (Date of data collection). The
transmission frequency in this case was found to be 0% (Table 3).

Case 8: Asymptomatic, transmission traced

This was the only asymptomatic case through which a probable transmission was traced. The patient was a 39 years old businessman who
was tested positive on July 14, 2020. He was quarantined for 14 days during which he did not showed any symptoms and again tested after
quarantine period in which he was negative. Before his test, he met 23 persons including 6 of his family members, who quarantined
themselves on their homes after the test. All 6 of the patient's family members and 3 close relatives were selected for test after 5 days in
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which his 34 years old brother was tested positive but remained asymptomatic throughout the quarantine period. None of the 23 meeting
persons showed any symptom even after 88 days of their meeting. The transmission rate was found to be 4.3% in this case (Table 3).   

Discussion
 The current study was aimed to trace and estimate the rate of COVID-19 transmission by asymptomatic and pre-symptomatic patients in
AJK, Pakistan. As many reports suggested, COVID-19 is transmissible through asymptomatic carriers [13-18,21] and symptomatic patients
before their symptoms appear [4, 19-20]. These threatening facts pose a serious challenge to the global public health in mitigation of this
pandemic [17]. So far, the only obvious effective practice is to control the transmission. If the virus is being transmitted by asymptomatic
and pre-symptomatic cases, it will literally never be possible to completely block the transmission of COVID-19. Moreover, the virus  is also
suspected to be transmitted by air and environment to some extent [27]. However, the proportion of asymptomatic patients and the
transmission rate may not be as higher as it has been thought, otherwise the disease would have infected a huge proportion of the
population.  In case of  AJK  majority of the local population in current study area do not observe complete precautionary protocols while
meeting to obviously healthy individuals who may be asymptomatic carriers or pre-symptomatic patients. Following precautionary protocols
in letter and spirit is practically not expected in this region which has a huge population, high poverty ratio, overcrowded markets,
overburdened public transport and big sized families.. Moreover, the population of Pakistan, especially that of hilly areas of Azad Jammu
and Kashmir (Study area) is not very serious in their behavior towards the COVID-19.

Herein we found very low transmission (1.12%) from pre-symptomatic patients and singular transmission (0.06%) from asymptomatic
carriers. The current study was different traced all con�rmed contacts (meetings) of the pre-symptomatic patients before symptoms (n=155)
and asymptomatic patients (n=46) before their infection con�rmation by RT-PCR. The approach used in this study was directed from patient
to contacting persons which involved 155 symptomatic patients, 46 asymptomatic patients and7168 healthy contacting persons. A total of
5611 persons were traced having con�rm contacts with symptomatic patients prior to the appearance of symptoms while 1557 persons
were traced having contacts with asymptomatic patients prior to their con�rmation.

Only 63 out of 5611 persons contacting pre-symptomatic patients were con�rmed to have the infection (transmission rate = 1.12%). The
individuals contacting the patients in pre-symptomatic duration were divided in four groups on the base of time duration before the
appearance of symptoms and it was found that out of 63 con�rmed transmissions, 62 (98.4%) transmissions occurred in the contacts
during the period of 0-6 hours before appearance of symptoms. The infection rate in this period was about 4% of the total contacts in the
duration. Only 1 out of 63 transmissions was traced in the contacts made in more than 6 hours before the appearance of symptoms and the
transmission rate was 0.02% which is very rare. This �nding leads to a hypothesis that the pre-symptomatic patients transmit more
infections near to the time of appearance of symptoms and the risk of infection transmission increases as the time of symptoms
appearance come closer. However, the meetings in the closest time of appearance of symptoms are always suspected as mild symptoms
may be present in that period and the exact time of appearance of symptoms may not be accurately remembered and determined. So the
actual frequency of pre-symptomatic transmission may be a little lesser than the observed one (1.12%) as some persons getting infections
may have contacts with patient at the time of appearance of symptom. So, the period was started from 0 hour instead of 1 hour before the
appearance of symptoms.

 

On the other hand, all the contacts traced in the period of 0-6 hours before symptoms are not con�rmed to catch an infection. Many of them
might have one or other precautionary measure while meeting and it is possible that the 4% who caught infection have had a stronger
exposure to of infection. Moreover, majority of the people traced to have infection from the patient were close relatives who might have more
intimate contacts with patients even after appearance of initial symptoms. So, two conclusions can be drawn on the base of this study
which are: 1- The actual transmission rate by pre-symptomatic patients is less than 4% in meetings with and without precautionary
measures in the duration of 0-6 hours before symptoms; 2- The risk of infection increases in time period closer to the appearance of
symptom in patients.

 It is, however, traced that the patient starts shedding the virus at least 6 hours before becoming symptomatic and before but the rate of
transmission is very low before 6 hours of symptoms (0.02%). Transmission by patients before appearance of symptoms was reported
previously in many studies [4,14-15,22], but how longer before the appearance of symptoms and with what frequency a patient can transmit
the virus was not calculated. This is the �rst attempt to have some insights in pre-symptomatic transmission frequency with relation to time
before the symptoms. More studies with sophisticated analytics and robust testing will con�rm the transmission dynamics through pre-
symptomatic patients in relation to time. 
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Among the 1557 contacts of 46 asymptomatic patients traced before their infection con�rmation, only 1 was found to be infected. The
transmission rate by asymptomatic patients was found very rare (0.06%). This singular case was traced to have close contact with one of
the asymptomatic patients  about 9 hours before the con�rmation of the patient by RT PCR. However, this patient did not develop any of the
symptoms and remained asymptomatic (Case 8). The person was real brother of the asymptomatic patient and tested positive after 5 days
of his meeting with original patient. No probable source of infection other than his brother was traced. So it was concluded that he got
infection from his asymptomatic brother. Strangely, the other family members meeting at same time or after his meeting were not tested
positive.

A lot of previous studies reported transmission of COVID-19 by asymptomatic patients [5-6,12-13,16-22]. The present study, however, failed
to trace and con�rm the transmission of COVID-19 by asymptomatic patients except in only 1 out of 1557 contacts which is very rare
frequency. So, the actual transmission risk cannot be determined still and it needs further investigations.    

Conclusions
The study concludes that the transmission  of COVID-19 by pre-symptomatic patients in AJK, Pakistan is only about 1.12% of the contacts
before symptoms. The patients can start transmitting the virus about 6 hours before the appearance of symptoms. Transmission risk is
higher in times closer to the time of symptom appearance while the risk is very low in times before more than 6 hours of appearance of
symptoms. The transmission frequency of COVID-19 by asymptomatic carriers is very rare (0.06%).  
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Tables
Table 1. Detail of pre-symptomatic and asymptomatic transmission of COVID-19 in contacts within 24 hour prior to appearance of
symptoms or con�rmation of infection

  Total
contacts

Average

contacts

Min-
Max

Infection
Transmitted

Infection

Not
Transmitted

Mean Days

from
Con�rmation

Min-Max

Total (n=201) 7168 35.66 4-87 64 (0.89%) 7104 (99.11%) 84.0±43.0 23-200

Pre-
symptomatic

 (n=155)

5611 36.20 4-87 63 (1.12%) 5548 (98.88%) 85.32±43.5 24-210

Asymptomatic

(n=46)

1557 33.85 6-84 1 (0.06%) 1556 (99.94%) 82.74±42.5 23-180
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Table 2. Detail of transmission traced by pre-symptomatic and asymptomatic COVID-19 patients in AJK

Patient type Time duration before symptoms or
con�rmation

Total
Meetings

Average

Meetings

Infections
Transmitted

Transmission
Percentage

Pre-symptomatic
(n=155)

Total (0-24 hours) 5611 36.20 63 1.12%

0-6 hours 1544 9.96 62 4.01%

6-12 hours 1410 9.09 1 0.07%

12-18 hours 1285 8.29 0 0.00%

18-24 hours 1372 8.85 0 0.00%

Total 6-24 hours 4067 -- 1 0.02%

Asymptomatic
(n=46)

Total (0-24 hours) 1557 33.85 1 0.0.06%

0-6 hours 353 7.67 0 0.00%

6-12 hours 436 9.48 1 0.23%

12-18 hours 478 10.39 0 0.00%

18-24 hours 290 6.30 0 0.0%

 

Table 3. Detail of 8 selected case reports out of the total 201 cases in the study

Case

No

Area Category Gender Age Date of
symptoms
or

Con�rmation

Contacts
in last
24

hours

Tested Found

Positive

Developed

Symptoms
on day 14

Transmission

Percentage

1 Palandari Symptomatic Male 50 May 30,
2020

42 25 0 0 0%

2 Rawalakot Symptomatic Male 21 Aug 01,
2020

32 21 0 0 0%

3 Rawalakot Symptomatic Male 66 Jul 08, 2020 56 28 1 1 1.8%

4 Hajira Symptomatic Female 47 Jun 16, 2020 27 11 3 3 11.1%

5 Rawalakot Asymptomatic Male 29 May 22,
2020

54 13 0 0 0%

6 Rawalakot Asymptomatic Female 27 Jun 02, 2020 37 13 0 0 0%

7 Rawalakot Asymptomatic Male 50 Sep 12, 2020 26 8 0 0 0%

8 Rawalakot Asymptomatic Male 39 Jul 14, 2020 23 9 1 0 4.3%
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