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Abstract
Background
Since Shiraz Transplant Center is one of the major transplant centers in Iran and the Middle East, this study was conducted to evaluate outcomes of the applied policies on COVID-19 detection and management.

Methods
During 4 months from March to June 2020, patient's data diagnosed with the impression of COVID-19 were extracted and evaluated based on demographic and clinical features, along with the length of hospital stay and expenses.

Results
Our data demonstrated that a total of 190 individuals, with a median age of 58, were diagnosed with COVID-19 during the mentioned period. Among these, 21 patients had a positive PCR test and 56 patients had clinical symptoms in favor of COVID-19. Also, 113 (59%) patients were classified as mild based on clinical evidence and were treated on an outpatient basis. Furthermore, 81 out of 450 cases (18%) of the healthcare workers at our center had either PCR of clinical features in favor of COVID-19. The mortality rate of our study was 11% and diabetes mellitus, hypertension were considered risk factors for obtaining COVID-19 infection. The direct cost of treatment and management of patients with COVID-19 amounted to 2,067,730,919 IRR, which considering the 77 patients admitted to Gary Zone per capita direct cost of treatment each patient was 26,853,648 IRR.

Conclusion
We demonstrated that the COVID-19 pandemic had a noticeable influence on our transplant center in aspects of delaying surgery and increased hospital costs and burden. However, by implanting proper protocols, we were able to was able to provide early detection for COVID-19 and apply necessary treatment and prevention protocols to safeguard the patients under its coverage, especially immunocompromised patients.
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Introduction
In late December 2019, China reported an outbreak of viral pneumonia in Wuhan, Hubei Province, China, which spread rapidly to other areas [1, 2]. The novel coronavirus disease 2019 (Also known as SARS-CoV-2 or COVID-19) is a global concern and has become a significant health problem since the number of infected cases and affected countries has escalated rapidly [3]. The outbreak of coronavirus in Iran was officially confirmed on February 19, 2020 [4]. On March 11, 2020, the World Health Organization (WHO) confirmed COVID-19 a pandemic. As of August 29, 2020, over twenty-five million cases of COVID have been reported with a death toll of around 843,000 patients and only around seventeen million recovered cases in 213 countries and territories worldwide. Among the top-ranking countries, Iran has placed in the twelfth position with over 371,000 confirmed cases and over 21,000 deaths [5]. Although months into the pandemic, there are still various aspects of the virus which remain unknown resulting in challenges in detecting and treating the disease; therefore, many medical centers with large numbers of patients are requiring special care settings and subsequently impose high work pressure on medical staff and increase medical costs causing a significant burden on health care systems.
Meanwhile, patients with special clinical conditions such as receiving a transplanted organ or waiting for a transplant due to the weakened condition of their immune system are more prone to infection and its complications [6, 7], therefore, centers providing service and care for these patients must adopt appropriate and consistent a strategy [8]. Recent case series from the UK and Italy have reported a mortality of 7–25% of COVID-19 in post-transplant patients, adding to the concern that these patients suffer significantly adverse outcomes [9]. Akdur and associates reported that the disease course for kidney transplant recipients infected with SAR-CoV-2 was worse than shown in the normal population. Compared with the overall mortality rate in the United States of 1% to 5% (and up to 15% in patients over 70 years of age), the mortality rate in their centers was 28% in solid-organ transplant recipients [10].
In this study, we aim to study aspects of COVID-19 and experiences in this field in Shiraz Organ Transplant Hospital as one of the largest transplant centers in Asia from March to June 2020.

Method
Study design and data collection
This retrospective study was conducted in Shiraz Transplant Hospital, Shiraz, Fars, Iran affiliated by Shiraz University of Medical Sciences as one of the largest centers for solid organ transplantation with more than 500 liver transplantation and 300 kidney transplantations annually and more than 300 hospital beds and 22 active wards. The center also covers a variety of additional wards such as internal medicine, cardiology, pulmonology, gastrointestinal, and other surgical wards. The study timeline was during a 4-month period from March to June 2020 in which all patients diagnosed with COVID-19 were enrolled either based on SARS-CoV-2 positive real-time polymerase chain reaction (RT-PCR), or clinical manifestations along with radiographic findings with hospitalized for more than 48 h. Demographic information of patients along with the course of disease and array of signs and symptoms, medical history, clinical and radiographic findings, length of hospital stay, and clinical outcome of all patients were extracted from the medical records of the patients and evaluated accordingly.

Screening and triage
With the establishment of a fever clinic at the entrance of the hospital, which consists of two nurses and a general practitioner on a 24-h basis, all staff, patients, and patient companions were first assessed by a digital thermometer on a daily basis. In terms of fever or suspicious clinical symptoms, the physician will then first perform a physical examination and obtain a persist medical and contact history, and in suspicious cases, referred to an infectious disease specialist residing in the hospital for further evaluation. RT-PCR was used to confirm suspected cases. RT-PCR assays performed following the protocol established by the WHO [11]. All suspected patients were initially evaluated by internal medicine and infectious disease specialists and based on the severity of clinical symptoms, radiographic images, and PCR test results were divided into three categories: mild, moderate, and severe [12], and if decided by internal medicine and infectious disease specialists, they were transferred to the quarantine ward for patients with COVID-19 (The Gray-Zone). All patients were evaluated daily by transplant surgeons, internal medicine, infectious, pulmonary, and pharmacotherapy specialists, and the necessary medical or surgical interventions were done for management and treatment.

Transplantation and surgeries policies
With the widespread of this virus in the country and Fars province, according to the instructions issued by the Ministry of Health, all non-emergency surgeries were suspended and only emergency surgeries were performed, which in these cases in our hospital, candidates will undergo a full screening including obtaining medical and contact history, full physical examination, SARS-CoV-2 PCR, and if required radiographic evaluations by a general physician which is normally conducted only for surgical cases. In the case of transplant surgery, the donor and recipient of the solid organ must have a negative PCR test as well as the absence of any radiographic findings or suspicious symptoms in favor of COVID-19 during the past 48 h before transplant, which will be evaluated by a team of infectious disease specialists, transplant surgeons, and internal medicine specialists. Furthermore, donors who were among residents with a high prevalence of COVID-19 and considered as a “red areas” according to the announcement of the Ministry of Health were not eligible for organ donation in the initial two months. The center also set up a virtual clinic to monitor transplanted patients or waiting for solid transplant who weren’t admitted at our center, so that all patients are virtually visited daily by transplant surgeons and answered their inquiries if needed.

Management and treatment of COVID-19
In mild patients which were dischargeable based on the infectious and internal medicine specialist's opinion and followed on an outpatient basis, instructions for receiving hydroxychloroquine and related health tips related to self-quarantine for 14 days were provided. They were also daily telephone monitoring by nurses specialized in infection control for the initial 10 days, and if the disease progressed were re-visited at our clinic. In moderate and severe patients, depending on the underlying disease, received treatment regimen consisting of hydroxychloroquine along with Lopinavir/Ritonavir based on the recommended protocol ordered by the Health Ministry of Iran at the time of detection of infection [13, 14].
In transplant recipients, the basis of pharmacotherapy was based on the principles mentioned by Mirjalili et al. [15]. The condition for the discharge of the patient or transfer from the “Grey Zone" to other wards was the improvement of clinical symptoms, the presence of two negative PCR tests with an interval of 48 h, and respiratory rate below 22 with oxygen saturation percentage (SPO2%) above 95% without the need for oxygen therapy or ventilation.

Statistical analysis
Categorical variables were described as frequency rates and percentages, and continuous variables were described using mean, median, and interquartile range (IQR) values. Means for continuous variables were compared using independent group t-tests when the data were normally distributed; otherwise, the Mann–Whitney test was used. Data (non-normal distribution) from repeated measures were compared using the generalized linear mixed model. Proportions for categorical variables were compared using the χ2 test, although the Fisher exact test was used when the data were limited. All statistical analyzes were performed using SPSS (Statistical Package for the Social Sciences) version 26.0 software (SPSS Inc). For unadjusted comparisons, a 2-sided α of less than 0.05 was considered statistically significant.


Results
During the study period, 190 patients suspected of having COVID-19 were diagnosed based on clinical signs, radiographic findings, and PCR results with a median age of 58 (IQR: 44–66.25). Among these, 21 patients had a positive PCR test for COVID-19 and 56 patients had clinical symptoms along with highly suspicious radiographic findings for COVID-19, who were admitted to the gray zone ward. Furthermore, 113 patients (59.47%) were classified as mild based on clinical evidence and were treated on an outpatient basis and 77 patients (40.52%) accounted for as moderate and severe. Table 1 shows the demographic and clinical information related to patients admitted to the Gray zone (N = 77) by patients with a positive and negative PCR test.Table 1Demographic and clinical features of admitted COVID-19 patients in Shiraz Transplant Center (N = 77)


	Variable
	COVID-19 PCR Positive (%) n = 21
	COVID-19 PCR negative patients but highly suspicious (%)
n = 56

	Age group

	  < 40
	3 (14.3)
	7 (10.7)

	 40–60
	10 (47.6)
	17 (28.6)

	  > 60
	8 (38.1)
	32 (57.1)

	Gender

	 Male
	12 (57.1)
	38 (67.9)

	 Female
	9 (42.9)
	18 (32.1)

	Residence (Fars province)

	 Shiraz (capital of Fars)
	9 (42.9)
	34 (60.7)

	 Other Cities
	12 (57.1)
	22 (39.2)

	Comorbid diseases

	 Diabetes mellitus
	6 (28.5)
	17 (30.4)

	 Cirrhosis
	5 (23.8)
	14 (25)

	 Hypertension
	4 (19.0)
	18 (32.1)

	 Ischemic heart disease
	2 (9.5)
	1 (1.8)

	 Encephalopathy
	1 (9.5)
	5 (8.9)

	 Asthma
	1 (4.8)
	0 (0)

	 Ascites
	1 (4.8)
	3 (5.4)

	 End-stage renal disease
	1 (4.8)
	7 (12.5)

	 Chronic obstructive pulmonary disease
	0 (0)
	4 (7.1)

	 Deep venous thrombosis
	0 (0)
	1 (1.8)

	Symptoms

	 Fever
	11 (52.4)
	17 (30.4)

	 Cough
	6 (28.6)
	13 (23.2)

	 Dyspnea
	6 (28.6)
	20 (35.7)

	 Vomiting
	5 (23.8)
	8 (14.3)

	 Diarrhea
	3 (14.3)
	6 (10.7)

	 Headache
	3 (14.3)
	2 (3.6)

	 Pharyngitis
	0 (0)
	0 (0)

	 Rhinorrhea
	0 (0)
	0 (0)

	 Chest pain
	0 (0)
	0 (0)

	 Malaise
	0 (0)
	0 (0)

	Transplantation Status

	 Liver transplant
	5 (23.8)
	4 (7.1)

	 Kidney transplant
	3 (14.3)
	4 (7.1)

	 Candidate for transplant
	8 (38.1)
	15 (26.8)

	Time after transplant (months)

	 1–3
	0 (0)
	2 (25)

	 3–6
	2 (22.2)
	2 (25)

	 6–12
	3 (33.3)
	1 (12.5)

	  > 12
	4 (44.4)
	3 (37.5)




COVID-19 Coronavirus disease 2019, PCR Polymerase chain reaction.
The mean age of patients was 55.8 (± 16.2) for PCR positive and 54.28 (± 17.2) for the clinical suspicious group, with no significant correlation among the two groups (P = 0.70). The results of quantitative and qualitative factors as risk factors for COVID 19 based on regression analysis are shown that the presence of diabetes mellitus, hypertension, and transplantation were the three risk factors for COVID-19 in patients in our study.
Also, a mortality rate of 21 (11%) cases was reported in our center in which 16 (76.19%) had positive PCR for COVID-19.
As demonstrated in Table 1, 16 transplant patients (7 kidney transplant and 9 liver transplant patients) are seen in patients with positive and highly suspicious PCR tests, 44% of which have been transplanted more than 12 months ago and 23 patients were on the transplant waiting list.
According to the policies adopted in the hospital, which was mentioned in the method section, the number of patients admitted during the study period had decreased by 44% compared to the same period last year, and in this regard, the number of general surgeries performed had decreased by 20%, liver transplantations 50.5% and kidney transplantations by 22.48% compared to the same period last year. At the time of the study, approximately 33% of the hospital's medical and administrative staff (450 cases) had been screened at least once for COVID-19 disease by PCR testing in which 14 hospital staff (including 3 physicians, 8 nurses, and 3 staff members) had a positive PCR result and 67 cases had a clinical symptom suggestive of COVID-19 with negative PCR. Among these groups, 51 (65.43%) reported close contact with a patient with COVID-19 during their work process. It is also worth mentioning that all of the personnel reported having access to personal protective equipment (PPE).
Based on the results extracted from the hospital database until the end of this study, the direct cost of treatment and management of patients with COVID-19 (admitted in Gary Zone) amounted to 2,067,730,919 IRR (approximately 51,000 USD), which considering the 77 patients admitted to Gary Zone per capita direct cost of treatment each patient was 26,853,648 IRR. Furthermore, the cost of purchasing PPE and disinfectants during this period was 8,420,016,600 Rials.

Discussion
With the ongoing COVID-19 pandemic, transplant patients and those with end-stage organ failure are in a particularly vulnerable position and are impacted by the disease from various aspects. Among the problems transplant patients endure one could name that elective surgeries such as live donor transplant procedures have been put on hold in many countries [16, 17]. Also, a decrease in the number of donor transplants, where the procedure is established, continues in some countries, albeit with modified donor and recipient criteria, in an attempt to reduce the risk of COVID-19 transmission or infection after transplantation [17, 18]. Additionally, administered immunosuppression drugs in these patients increase the risk of disease contraction and progression [6, 8]. With the current situation, adopted policies will result in a loss of transplant opportunities and therefore a substantial increase in the number of waiting list patients with also a significant impact on patient and hospitals, such as an increase in dialysis capacity and provision for kidney transplant patients, with additional inevitable morbidity and mortality; Hence, caring for patients who are at higher risk of disease progression is vital during this distinct period.
Our study demonstrated that 59.47%patients had a mild presentation of COVID-19. In a similar study, Pereia et al. [19] reported 90 patients in an epicenter in the United States, among these, twenty‐two (24%) had mild, 41 (46%) moderate, and 27 (30%) severe disease. The higher rate of mild patients in our study can be contributed to the implanted policies for screening and early detection of the disease, which subsequently resulted in a higher detection rate along with identifying patients at early stages of the disease, also some studies declared transplanted patients due to their immunosuppression status presented with less severe symptoms [20, 21]. However, relying on molecular detection of the disease rather than the clinical presentations for commencing treatment is still a controversial issue [22].
The mortality rate in our study was 11% which was higher than the reported rate of the province (8%) [23]. Also, Pacual et al. reported a fatality rate of about 45.8% during the first 60 days after kidney transplantation [24]. The mortality rate varies among studies which may be due to the patients included and comorbidities, which in our case the major cause of mortality was ARDS. So, special attention should be given to decelerate the progression of the disease and avoid reaching severe phases. Diabetes mellitus and hypertension were the most detected comorbidities in our study, which was also reported in other studies [19, 23], which has been reported to be linked with ACE2-increasing drug treatment in these patients [25].
Regarding personnel and healthcare worker infection rates, 81 out of 450 cases (18%) had either PCR or clinical features in favor of COVID-19. Based on PCR results, only 14 (3.1%) had positive PCR tests, which was lower than a previous study in our province which demonstrated an infection rate of 5.6% among healthcare workers [26]. Chu et al. [27] reported a rate of 57 cases during 5 weeks by the means of clinical presentations and based on WHO interim guidance [28], our study also demonstrated a higher detection rate by exploiting clinical presentations, in which 67 cases were detected by this method. Whether molecular or clinical features should be used in the context of detecting COVID-19 cases is still a matter of debate which reports highlight employing clinical features due to the high rate of PCR false negatives [22]. Furthermore, the highest group at risk of infection was nurses which accounted for 8 out of 14 (57.1%) positive PCRs for COVID-19 in our study versus a 51.3% rate in a previous study in Fars [26]. This fact may be due to that nurses have more patient contact in comparison with other healthcare workers which increases the risk of infection [29, 30]. Although safety measures and self-protection equipment were provided for all health care workers, these populations are still at risk and should be routinely screen to provide early detection and treatment.
This is while a person working in Iran typically earns around 44,800,000 IRR per month (11,300,000 IRR lowest average) [31], while based on our data, the average cost for COVID-19 treatment among the patients in our study was around 10,800,000 IRR, which is 23% to 95% of an average individual’s salary. Other studies have reported that a maximum cost of 20,000 USD for COVID-19 inpatient admissions [25]. This is aside from the substantial cost of purchasing PPE and disinfectants during this period imposed on the hospital along with the decreased number of elective surgeries which subsequently results in a significant reduction in the income for hospitals, which is mentioned in other studies [32, 33]. Therefore, these facts, along with other studies, demonstrate that the global health issue caused by the COVID-19 pandemic not only impacts the individual’s health, but also the economy, mental status, and other various aspects [25, 34–36], therefore considering all these factors is vital in going on with this global pandemic.
Although this study provides optimistic evidence of controlling the disease, some limitations remain. Our report was during the initial four months of the pandemic in Iran, and long-term follow-up of the discharged patients are not available. This is while the disease is still persistent in the country and many centers and individuals are still struggling with its impact, therefore precise evaluating management and therapeutic options is vital for optimizing the ultimate results.

Conclusion
We demonstrated that the COVID-19 pandemic had a noticeable influence on our transplant center in aspects of delaying surgery and increased hospital costs and burden. We also demonstrated that with the applied policies in the Shiraz transplant center, effective detection, control, and management of the disease were obtained. Although COVID-19 incidence in transplant cases was relatively high, early detection and management are important factors in preventing the spread of the disease. Further reports on the long-term effect of these applied protocols, along with necessary and up-to-date modifications are necessary to provide the optimal control and management of the disease.

Acknowledgements
A preprint of our manuscript has previously been published in Research square data base [37].

Author contributions
MS, TN, ST, RS, and SM designed the study and applied protocol and policies. PM, KM, SJ, SA, HN, MH, ZZ, KG, AG, and MA collected the data from the patients, along with providing critical notes regarding the adopted policy. RS and MS drafted the manuscript. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
All data generated or analyzed during this study are included in this manuscript. Please write to the corresponding author for further information.

Declarations
Ethics approval and consent to participate
The current study was approved by the Ethics Committee of Shiraz University of Medical Sciences (Ethical Code: IR.SUMS.REC.1399.398) and conducted in compliance with local regulatory requirements and the Declaration of Helsinki. Confidentiality of patient information was guaranteed and protected and was also anonymized and de-identified before analysis. Informed consent forms were obtained from both the participants regarding this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interest.


References
	1.
Pan F, Ye T, Sun P, Gui S, Liang B, Li L, Zheng D, Wang J, Hesketh RL, Yang L. Time course of lung changes on chest CT during recovery from 2019 novel coronavirus (COVID-19) pneumonia. Radiology. 2020. https://​doi.​org/​10.​1148/​radiol.​2020200370.CrossrefPubMedPubMedCentral

	2.
Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, Tao Q, Sun Z, Xia L. Correlation of chest CT and RT-PCR testing for coronavirus disease 2019 (COVID-19) in China: a report of 1014 cases. Radiology. 2020;296(2):E32–40.CrossrefPubMed

	3.
Cheng ZJ, Shan J. Novel coronavirus: where we are and what we know. Infection. 2019;2020:1–9.

	4.
Iran confirms first two deaths from coronavirus https://​www.​aa.​com.​tr/​en/​health/​iran-confirms-first-two-deaths-from-coronavirus/​1738679. Accessed 25 Jan 2022.

	5.
WORLDTracking coronavirus: Map, data and timeline https://​bnonews.​com/​index.​php/​2020/​02/​the-latest-coronavirus-cases/​. Accessed 25 Jan 2022.

	6.
Banerjee D, Popoola J, Shah S, Ster IC, Quan V, Phanish M. COVID-19 infection in kidney transplant recipients. Kidney Int. 2020;97(6):1076–82.CrossrefPubMedPubMedCentral

	7.
Vazin A, Shahriarirad R, Azadeh N, Parandavar N, Kazemi K, Shafiekhani M. Incidence, clinicomicrobiological characteristics, risk factors, and treatment outcomes of bacterial infections following liver transplantation in pediatrics: a retrospective cohort study. Arch Pediatr Infect Dis. 2022. https://​doi.​org/​10.​5812/​pedinfect-118809.Crossref

	8.
Sabetian G, Azimi A, Kazemi A, Hoseini B, Asmarian N, Khaloo V, Zand F, Masjedi M, Shahriarirad R, Shahriarirad S. Prediction of patients with COVID-19 requiring intensive care: a cross-sectional study based on machine-learning approach from Iran. Indian J Crit Care Med. 2022;26(6):688–95.CrossrefPubMedPubMedCentral

	9.
Sharma V, Shaw A, Lowe M, Summers A, van Dellen D, Augustine T. The impact of the COVID-19 pandemic on renal transplantation in the UK. Clin Med (Lond). 2020;20(4):e82–6.CrossrefPubMed

	10.
Akdur A, Karakaya E, Ayvazoglu Soy EH, Alshalabi O, Kirnap M, Arslan H, Ulubay G, Hekimoglu K, Moray G, Haberal M. Coronavirus disease (COVID-19) in kidney and liver transplant patients: a single-center experience. Exp Clin Transplant. 2020;18(3):270–4.CrossrefPubMed

	11.
World Health Organization. Laboratory testing for coronavirus disease 2019 (COVID-19) in suspected human cases: interim guidance. Geneva: World Health Organization; 2020.

	12.
Zhang J, Wang X, Jia X, Li J, Hu K, Chen G, Wei J, Gong Z, Zhou C, Yu H, et al. Risk factors for disease severity, unimprovement, and mortality in COVID-19 patients in Wuhan, China. Clin Microbiol Infect. 2020;26(6):767–72.CrossrefPubMedPubMedCentral

	13.
Samavat S, Nafar M, Firozan A, Pourrezagholi F, Ahmadpoor P, Samadian F, Ziaei S, Fatemizadeh S, Dalili N. COVID-19 rapid guideline in kidney transplant recipients. Iran J Kidney Dis. 2020;14(3):231–4.PubMed

	14.
Shafiekhani M, Shahabinezhad F, Niknam T, Tara SA, Haem E, Mardani P, Zare Z, Jafarian S, Mirzad Jahromi K, Arabsheybani S. Evaluation of the therapeutic regimen in COVID-19 in transplant patients: where do immunomodulatory and antivirals stand? Virol J. 2021;18(1):1–10.Crossref

	15.
Mirjalili M, Shafiekhani M, Vazin A. Coronavirus disease 2019 (COVID-19) and transplantation: pharmacotherapeutic management of immunosuppression regimen. Ther Clin Risk Manag. 2020;16:617–29.CrossrefPubMedPubMedCentral

	16.
Boyarsky BJ, Po-Yu Chiang T, Werbel WA, Durand CM, Avery RK, Getsin SN, Jackson KR, Kernodle AB, Van Pilsum Rasmussen SE, Massie AB, et al. Early impact of COVID-19 on transplant center practices and policies in the United States. Am J Transplant. 2020;20(7):1809–18.CrossrefPubMedPubMedCentral

	17.
Angelico R, Trapani S, Manzia TM, Lombardini L, Tisone G, Cardillo M. The COVID-19 outbreak in Italy: initial implications for organ transplantation programs. Am J Transplant. 2020;20(7):1780–4.CrossrefPubMedPubMedCentral

	18.
Ahmed O, Brockmeier D, Lee K, Chapman WC, Doyle MBM. Organ donation during the COVID-19 pandemic. Am J Transplant. 2020;20(11):3081–8.CrossrefPubMedPubMedCentral

	19.
Pereira MR, Mohan S, Cohen DJ, Husain SA, Dube GK, Ratner LE, Arcasoy S, Aversa MM, Benvenuto LJ, Dadhania DM, et al. COVID-19 in solid organ transplant recipients: initial report from the US epicenter. Am J Transplant. 2020;20(7):1800–8.CrossrefPubMedPubMedCentral

	20.
Guillen E, Pineiro GJ, Revuelta I, Rodriguez D, Bodro M, Moreno A, Campistol JM, Diekmann F, Ventura-Aguiar P. Case report of COVID-19 in a kidney transplant recipient: does immunosuppression alter the clinical presentation? Am J Transplant. 2020. https://​doi.​org/​10.​1111/​ajt.​15874.CrossrefPubMedPubMedCentral

	21.
Remy KE, Mazer M, Striker DA, Ellebedy AH, Walton AH, Unsinger J, Blood TM, Mudd PA, Daehan JY, Mannion DA. Severe immunosuppression and not a cytokine storm characterize COVID-19 infections. JCI insight. 2020. https://​doi.​org/​10.​1172/​jci.​insight.​140329.CrossrefPubMedPubMedCentral

	22.
Shahriarirad R, Sarkari B. COVID-19: clinical or laboratory diagnosis? A matter of debate. Trop Doct. 2021;51(1):131–2.CrossrefPubMed

	23.
Shahriarirad R, Khodamoradi Z, Erfani A, Hosseinpour H, Ranjbar K, Emami Y, Mirahmadizadeh A, Lotfi M, Shirazi Yeganeh B, Dorrani Nejad A, et al. Epidemiological and clinical features of 2019 novel coronavirus diseases (COVID-19) in the South of Iran. BMC Infect Dis. 2020;20(1):427.CrossrefPubMedPubMedCentral

	24.
Pascual J, Melilli E, Jimenez-Martin C, Gonzalez-Monte E, Zarraga S, Gutierrez-Dalmau A, Lopez-Jimenez V, Juega J, Munoz-Cepeda M, Lorenzo I, et al. COVID-19-related mortality during the first 60 days after kidney transplantation. Eur Urol. 2020;78(4):641–3.CrossrefPubMedPubMedCentral

	25.
Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 infection? Lancet Respir Med. 2020;8(4): e21.CrossrefPubMedPubMedCentral

	26.
Sabetian G, Moghadami M, Haghighi L, Fallahi M, Shahriarirad R, Asmarian N, Moeini Y. COVID-19 infection among healthcare workers: a cross-sectional study in southwest Iran. Virol J. 2020. https://​doi.​org/​10.​1186/​s12985-021-01532-0.Crossref

	27.
Chu J, Yang N, Wei Y, Yue H, Zhang F, Zhao J, He L, Sheng G, Chen P, Li G, et al. Clinical characteristics of 54 medical staff with COVID-19: a retrospective study in a single center in Wuhan China. J Med Virol. 2020;92(7):807–13.CrossrefPubMedPubMedCentral

	28.
Guan W-j, Ni Z-y, Hu Y, Liang W-h, Ou C-q, He J-x, Liu L, Shan H, Lei C-l, Hui DS. Clinical characteristics of 2019 novel coronavirus infection in China. MedRxiv. 2020.

	29.
Huang L, Lin G, Tang L, Yu L, Zhou Z. Special attention to nurses’ protection during the COVID-19 epidemic. In.: BioMed Central; 2020.

	30.
Sabetian G, Shahriarirad S, Moghadami M, Asmarian N, Shahriarirad R, Askarian M, Haghighi LHF, Javadi P. High Post-infection protection after COVID-19 Among healthcare workers: a population-level observational study regarding SARS-CoV-2 reinfection, reactivation, and re-positivity and its severity. 2021.

	31.
Average Salary in Iran 2020. http://​www.​salaryexplorer.​com/​salary-survey.​php?​loc=​102&​loctype=​1. Accessed 25 Jan 2022.

	32.
Carter P, Anderson M, Mossialos E. Health system, public health, and economic implications of managing COVID-19 from a cardiovascular perspective. Eur Heart J. 2020;41(27):2516–8.CrossrefPubMed

	33.
Sivakanthan S, Pan J, Kim L, Ellenbogen R, Saigal R. Economic impact of COVID-19 on a high-volume academic neurosurgical practice. World Neurosurg. 2020;143:e561–6.CrossrefPubMedPubMedCentral

	34.
Shahriarirad R, Erfani A, Ranjbar K, Bazrafshan A, Mirahmadizadeh A. The mental impact of COVID-19 outbreak: a population-based survey in Iran. Int J Ment Health Syst. 2020. https://​doi.​org/​10.​1186/​s13033-021-00445-3.Crossref

	35.
Erfani A, Shahriarirad R, Ranjbar K, Mirahmadizadeh A, Moghadami M. Knowledge, attitude and practice toward the novel coronavirus (COVID-19) outbreak: A population-based survey in Iran. Bull World Health Organ, E-pub 2020, 30.

	36.
Parvar SY, Ghamari N, Pezeshkian F, Shahriarirad R. Prevalence of anxiety, depression, stress, and perceived stress and their relation with resilience during the COVID-19 pandemic, a cross-sectional study. Health Sci Rep. 2022;5(1): e460.CrossrefPubMedPubMedCentral

	37.
Shafiekhani M, Niknam T, Tara SA, Mardani P, Jahromi KM, Jafarian S, Arabsheybani S, Negahban H, Hamzehnejadi M, Zare Z. COVID-19 versus applied infection control policies in a major transplant Center in Iran. 2021.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		COVID-19 versus applied infection control policies in a Major Transplant Center in Iran


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





