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Abstract
Purpose Hip fractures in the elderly require a multi-disciplinary approach and are associated with increased morbidity and 
mortality. The current COVID-19 pandemic has affected substantially this high-risk population group. This present review 
was done to ascertain whether or not the pandemic has affected the 30-day mortality and outcomes of hip fracture in the 
elderly.
Research Question Does the coexistence of COVID-19 infection and hip fractures in the elderly increase the mortality rates?
Methodology A systematic review and meta-analysis were conducted using three databases (PubMed, EMBASE and SCO-
PUS) to compare the mortality rates between COVID-19 positive/suspect and COVID-19 negative patients. The secondary 
outcomes included comparison of in-hospital mortality, complication rate and length of hospital stay. Risk of bias assessment 
was done using the MINORS tool.
Results The present review included 20 studies. Primary outcome: A significantly higher 30 day mortality rate was seen 
in COVID-19 positive/suspect patients with an Odds ratio of 6.09 (95% CI 4.75–8.59, p < 0.00001). Secondary outcome: 
We observed significantly higher rates of inpatient mortality [OR 18.22, (95% CI 7.10–46.75], complication rate (OR 9.28, 
95% CI 4.46–19.30), and length of hospital stay (MD: 4.96, 95% CI 2.86–7.05) in COVID-19 positive/suspect patients as 
compared to COVID-19 negative patients.
Conclusion COVID-19 has deteriorated the outcomes in elderly patients with hip fractures and associated with higher rates 
of mortality in the short term. A multidisciplinary approach is needed to contain this “pandemic within a pandemic” and 
improve the overall outcome to survival.

Keywords COVID-19 · Novel corona virus · Hip fractures · Proximal femur fractures · 30 day mortality · Elderly

Introduction

Hip fractures present as one of the commonest injuries in 
the geriatric population with a reported incidence between 1 
and 2% across Europe and the United States of America [1].  
Factors related to increased age; osteoporosis, vitamin D 
deficiency, and multiple systemic comorbidities, make these 
patients prone to fragility fractures, as well as increase the 
associated morbidity and mortality [1, 2]. Surgical manage-
ment is favoured in these patients for early mobilization to 
prevent repercussions associated with prolonged bed rest; 
bed sores, deep vein thrombosis or venous thromboembo-
lism and cardiopulmonary insult [3]. The reported rates of 
30 day mortality in operated cases vary between 10 and 15% 
which increases to 15–35% at 1 year of surgery [1, 4].

COVID-19 infection has currently engulfed the world 
ever since its origin from Wuhan, China in late 2019. With 
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high rates of infectivity and transmissibility, the pandemic 
has been associated with high mortality due to pulmonary 
complications, especially in the elderly and those associated 
with systemic co-morbidities like hypertension, diabetes and 
pre-existent lung diseases [5]. The pandemic required rou-
tine patient care and surgeries to be held back, however, the 
number of trauma and emergency cases including hip fragil-
ity fractures have continued to remain more or less similar to 
pre- COVID-19 era. COVID-19 infection has been shown to 
increase early mortality (23.8%) in positive patients under-
going major surgeries [6].

With numbers of hip fractures in the elderly increasing 
and COVID-19 infections multiplying, chances of their co-
existence in the same patient is likely, wherein the patient’s 
age and co-morbidities could increase the morbidity and 
mortality by manifolds when compared to COVID-19 nega-
tive patients presenting with such fractures [7, 8].

Fragility hip fractures are a major geriatric burden which 
require multi discipline collaboration and advanced implants 
and postoperative rehabilitation. It is already a trauma sub-
set with a high incidence of complications and deaths, and 
COVID-19 infection has the potential to worsen it. The pre-
sent review was conceptualised to ascertain the impact of a 
co-existent infection on the 30-day mortality and inpatient 
mortality of patients with hip fractures including neck femur, 
intertrochanteric and subtrochanteric fractures. Additionally, 
the number of complications and length of hospitalisation 
were also compared.

Methodology

Study Design

This systematic review and meta-analysis were performed in 
accordance with the PRISMA guidelines [9].

Search Strategy

The primary electronic search of the literature was con-
ducted on PubMed, Embase and Scopus databases from the 
date of inception to 4th February 2021 by two authors (RKR 
and KJ) using a well-defined pre-formulated search strategy 
(Table 1), without any initial restriction in the language and 
country of publication. A secondary search of the reference 
list of the relevant studies identified from the primary search 
were also done. Finally, a total number of 598 results were 
obtained.

Inclusion and Exclusion Criteria

The current review included clinical studies of any design 
that evaluated at least 10 hip fractures in COVID-19 positive 
elderly patients and/or compared the same with COVID-19 
negative patients, and assessed/compared at least one of the 
outcomes; 30 day mortality, inpatient mortality, total number 
of complications and/or length of hospitalization. Exclusion 
criteria included studies that did not measure the outcomes 
of interest, included < 10 COVID-19 positive cases, case 
reports, editorials, review articles, and articles not in the 
English language.

Study Selection

All the studies were screened based on their titles and 
abstracts, independently by three authors (RKR, MSD and 
SA) and those related to the study question were identi-
fied. Subsequently, full texts of all the selected articles 
were accessed, and relevant studies based on the inclusion/
exclusion criteria were included in the current review. Dis-
crepancies between the authors were resolved by mutual 
agreement.

Table 1  Search strategy used 
for the literature search in 
PubMed, Embase, and Scopus 
databases

Database Period-inception to 4th February 2021 with keywords Results

PubMed ((((((("severe acute respiratory syndrome coronavirus 2"[Supplementary 
Concept] OR "severe acute respiratory syndrome coronavirus 2"[All Fields]) 
OR "ncov"[All Fields]) OR "2019 ncov"[All Fields]) OR "covid 19"[All 
Fields]) OR "sars cov 2"[All Fields]) OR (("coronavirus"[All Fields] OR 
"cov"[All Fields]) AND 2019/11/01:3000/12/31[Date—Publication])) 
OR (("coronavirus"[MeSH Terms] OR "coronavirus"[All Fields]) OR 
"coronaviruses"[All Fields])) AND (((("hip fractures"[MeSH Terms] OR 
("hip"[All Fields] AND "fractures"[All Fields])) OR "hip fractures"[All 
Fields]) OR ("hip"[All Fields] AND "fracture"[All Fields])) OR "hip 
fracture"[All Fields])

106

Embase (’covid 19′ OR coronavirus) AND hip AND fracture 110
Scopus ( ALL ( covid-19) OR ALL ( coronavirus) AND ALL ( hip AND fracture)) 382
Total 598
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Data Extraction

The data extraction was performed by three independent 
authors (RKR, PK and KJ) from each included article and 
was entered in a pre-specified data collection excel sheets, 
mentioning the names of the authors, year of publication, 
number of COVID-19 positive/suspect and negative patients, 
relevant demographic parameters, and primary and second-
ary outcome measures of interest. This was summarized in 
tabular form (Table 2). All the selected articles were finally 
reviewed and discussed by all the authors of this study to 
reduce all possible operator-dependent bias. At the end of 
this process, 20 publications relevant to this systematic 
review and meta-analysis at hand were included in this study. 
Flow chart for the study selection is shown in Fig. 1.

Outcome Measure

The primary outcomes measure of interest was postoperative 
mortality at 30 days. The secondary outcomes measure of 
interest were length of hospital stay, number of complica-
tions, and in-patient mortality.

Statistical Analysis

Meta-analysis was performed if two or more studies reported 
the outcome of interest of the current review. The random 
effect model was used and mean difference was calculated 
for continuous variables and Odds ratio for dichotomous var-
iables. The statistical heterogeneity was determined by using 
the I2 test. Reasons for clinical heterogeneity, if any, were 
also explored. The statistical analysis was done by using 
Review Manager Software version 5.4 (RevMan 5.4) [10].

Risk of Bias Assessment

The risk of bias of the included studies was assessed inde-
pendently by two observers (RKR and VK) using the 
MINORS tool for the non-randomized studies [11]. The 
tool consists of 12 items for the comparative studies, and 
8 for the non-comparative study, which was adapted for the 
current review.

Results

Search and Screening

The PRISMA flowchart for the study has been presented 
in Fig. 1. A total of 598 records were identified and full 
texts were retrieved for 37 studies. Seventeen studies were 
excluded as per the exclusion criteria and a total of 20 stud-
ies [1, 7, 8, 12–28] were included for qualitative analysis. 

Comparative meta-analysis was performed from 14 studies 
[1, 8, 15, 16, 19–28] for 30 days mortality, from 4 studies 
[8, 16, 17, 22] for in-hospital mortality, and 6 each for the 
length of hospital stay [1, 8, 15, 17, 25, 28] and number of 
complications. [1, 8, 14, 18, 22, 26]

Characteristics of the Studies

A summary of the studies included in the review has been 
presented in Table 2. Of the 20 studies, 16 were retrospec-
tive [1, 7, 13–18, 21–28] and 4 were prospective [8, 12, 
19, 20] studies. Nine studies were multicentric trials [1, 7, 
15, 17, 19, 21, 23, 25, 28]. A total of 3211 patients were 
included in the review; of these, the pooled analysis was 
done for 3157 patients in 18 studies [1, 7, 8, 14–28]. The 
mean age of patients was 81.79 years with a range from 
71.9 to 86.5 years. The review included 925 males and 2028 
females reported in 18 studies [1, 7, 8, 12–15, 17–26, 28] 
and the mean length of hospital stay ranged from 5 ± 2.6 to 
24.21 days.

Assessment of Risk of Bias

The overall risk of bias was assessed as low for the included 
studies as depicted in Figs. 2, 3. There were 15 nonrand-
omized comparative study [1, 8, 15–20, 22–28] and rest 5 [7, 
12–14, 21] were observational studies/case series. MINORS 
tool Score was ≥ 19 for 13 nonrandomized comparative stud-
ies [1, 8, 15–17, 19, 22–28] while ≥ 12 for all 5 noncompara-
tive studies [7, 12–14, 21].

Results of Meta‑Analysis Between COVID‑19 
Positive/Suspects Versus COVID‑19 Negative 
Patients

Primary Outcome

30-days mortality rates: This was compared between the 2 
groups in 14 studies [1, 8, 15, 16, 19–28] and showed a 
significantly high mortality rate in COVID-19 positive/sus-
pect patients with an Odds ratio of 6.09 (95% CI 4.75,7.81, 
p < 0.00001) (Fig. 4).

Secondary Outcomes

In‑patient Mortality Comparative meta-analysis in 4 stud-
ies [8, 16, 17, 22] revealed significantly higher in-hospital 
mortality rates in COVID-19 positive/suspect patients with 
an Odds ratio of 18.22 (95% CI 7.10, 46.75, p < 0.00001) 
(Fig. 5).

Number of  Complications The rate of complications like 
infections, acute renal failure, deep vein thrombosis, myo-
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cardial infarction and acute respiratory failure, was com-
pared between the 2 groups in 6 studies [1, 8, 14, 18, 22, 26] 
and the number of complications was found to be signifi-
cantly high in COVID-19 positive/suspected patients with 
an Odds ratio of 9.28 (95% CI 4.46, 19.30; p < 0.00001) 
(Fig. 6).

Length of  Hospital Stay It was compared between the 2 
groups in 6 studies [1, 8, 15, 17, 25, 28] and showed that the 
length of hospital stay was significantly higher in COVID-
19 positive patients as compared to COVID-19 negative 
patients, with a mean difference of 4.96 days (95% CI 2.86, 
7.05; p < 0.00001) (Fig. 7).

Fig. 1  PRISMA flow diagram 
for the study selection

Fig. 2  Risk of bias graph for a non-comparative studies b comparative studies
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Pooled Analysis

Pooled analysis was done from 17 studies [1, 8, 14–28] for 
analysing the rates of COVID-19 positive/suspect patients in 

hip fractures in the elderly. We observed a rate of 19.2%; the 
heterogeneity for this event was high (I2 = 88.98%) (Fig. 8).

We also pooled the data for overall mortality in these 
626 COVID-19 positive/suspect patients from 18 studies 
[1, 7, 8, 14–28] and found a mortality rate of 34.7%, the 
heterogeneity for this event was low (I2 = 0) (Fig. 9).

Fig. 3  Risk of bias summary for a non-comparative studies b comparative studies

Fig. 4  Comparison of 30 day mortality
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Discussion

Hip fractures in the elderly are a major group of trauma 
wherein associated disabilities are significant; prolonged 
bed riddance and need of mobilizing aids with geriatric 
care facilities [29]. Over and above this these injuries wit-
ness a high rate of early mortality, with reported rate of 
30 day mortality being 7–15% [1, 4, 30]. The probable 
reason for such high rates of death in these patients is the 
associated acute inflammatory over-activation (increased 
markers like Interleukins-6,8 and 1;Tumour necrosis fac-
tor-alpha and C reactive proteins) resulting in aberrant 

hyper-coagulability (increased platelet reactivity and Fac-
tor VIII) with increased physiological stress (increased 
cortisol and catecholamines); these induce pulmonary and 
vascular complications, i.e. myocardial infarction, embo-
lism, stroke etc. [31–33]. This is amplified by the already 
existing preconditions like hypertension, diabetes, and 
other cardiorespiratory diseases in this subset of elderly 
trauma patients [34].

In turn, the COVID-19 infection has also been shown to 
be resulting in an inflammatory cascade involving what is 
known as “cytokine storm”, which results from macrophages 
and neutrophils entering the lung tissue [35]. This deterio-
rates the prognosis by causing acute respiratory distress 

Fig. 5  Comparison of in-hospital mortality

Fig. 6  Comparison of complication rate

Fig. 7  Comparison of length of hospital stay
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syndrome (ARDS), leading to increased mortality [35, 36]. 
Besides this, the co-morbidities have been shown to be inde-
pendent high-risk factors of worsened outcomes of COVID-
19 infections [5].

Thus, in a nutshell both COVID-19 infection and hip 
fragility fractures could exhibit similar pro-inflammatory 
pathogenesis, which could lead to devastating outcomes in 
patients having both pathologies. Older patients are prone 
to infections and COVID-19 has been shown to demon-
strate extreme infectivity and pathogenicity [37]. In terms of 

overall numbers of COVID-19 infected/suspected elderlies 
presenting with fragility hip fractures, our pooled analysis 
across 17 studies showed a positivity rate of 19.2%, which 
is extremely high and possibly depicts a “pandemic within 
a pandemic” scenario.

The present review has also shown increased rates of 
mortality in these infected patients. Our results showed 
that the rate of 30 day mortality in these patients across 
18 studies, was 34.7%, which is 3.5 times the normally 
reported mortality in patients of hip fractures in the 

Fig. 8  Pooled analysis for COVID-19 positive plus COVID-19 suspect patients with hip fractures

Fig. 9  Pooled analysis for mortality in COVID-19 positive patients with hip fractures
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pre- COVID-19 era [1, 4, 30]. The 1 year mortality in the 
pre- COVID-19 times had been reported to be between 
20 and 35% [1, 4, 29]. These rates convey a very dark 
picture, wherein the patients with both the pathologies 
have reported a massive surge in early 1 month mortality, 
which is even more than what used to be at 1 year earlier.

During the pandemic itself when we compared 30-day 
mortality between patients with hip fractures, who were 
negative for COVID-19 infection and those who were 
either positive or suspected, the results showed a signifi-
cantly lower mortality rate in COVID-19 negative patients. 
The total number of deaths in the COVID-19 negative 
patients was 172/2361, whereas the number of deaths in 
the other group was 175/530 patients. Interestingly, since 
the pandemic is on only for a year, the published literature 
have not shown mortality rates at 1 year or longer periods 
of time, which could be devastatingly high on longer fol-
low ups, presenting an even gloomier picture.

Another important aspect in these patients is the fre-
quency of complications like deep infections, acute renal 
failure, thromboembolism, and myocardial infarction, 
etc. The review showed that these numbers are signifi-
cantly higher in the COVID-19 positive/suspect group 
(138/230 cases) compared to COVID-19 negative patients 
(159/755), which may be related to the overall patho-
genesis of the co-existent infection and the fracture, as 
discussed above. Some of these complications are life-
threatening and could be the probable events leading to 
increased deaths, which can be during hospitalisation itself 
or subsequently thereafter.

With more number of complications, the duration of 
hospitalisation also increases and our results confirm the 
same, wherein it was significantly longer in infected patients, 
which could lead to more nosocomial complications, leading 
to a vicious cycle increasing the number of deaths.

Looking into mortality during index hospitalisation, the 
meta-analysis of 4 studies comparing these rates between the 
groups, showed that in-hospital mortality is also extremely 
high in patients with both the infection and hip fractures. 
22/91 patients died in this group whereas deaths in the nega-
tive group were only 6/340.

The extreme differences in mortality rates in the pre-
sent review between the groups, clearly suggest that extra 
optimization and care are needed in this subset of patients 
who are anyways at increased risk of early mortality, which 
can be further compounded by the co-existent COVID-19 
infection. One of the limitations of the present review is 
the relative delay in surgeries in some COVID-19 positive/
suspected patients compared to the COVID-19 negative 
groups in some included studies [27, 28], for preoperative 
optimization of the patients, which itself may have an effect 
on overall outcomes and mortality as delaying hip surgeries 
have been documented to cause inferior outcomes.

Fragility hip fractures are widely considered as an 
economic burden in view of associated morbidity in the 
patients and associated costs of geriatric care; superim-
posed COVID-19 infection worsens the outcomes further 
and could increase this burden manifold [38]. The present 
review highlighted the compounded issue with this specific 
subset of elderly trauma patients in the era of COVID-19 
pandemic. A coexistent infection in an already vulnerable 
group of patients is associated with an exponential increase 
in the number of complications and deaths. A multidiscipli-
nary approach is needed from the health care providers to 
contain this “pandemic within a pandemic” and improve the 
overall outcomes.

Funding None.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

Ethical standard statement This article does not contain any studies 
with human or animal subjects performed by any of the authors.

Informed consent For this type of study informed consent is not 
required.

References

 1. Kayani, B., Onochie, E., Patil, V., Begum, F., Cuthbert, R., Fer-
guson, D., Bhamra, J. S., Sharma, A., Bates, P., & Haddad, F. S. 
(2020). The effects of COVID-19 on perioperative morbidity and 
mortality in patients with hip fractures. The Bone & Joint Journal, 
102-B(9), 1136–1145.

 2. Dadra, A., Aggarwal, S., Kumar, P., Kumar, V., Dibar, D. P., & 
Bhadada, S. K. (2019). High prevalence of vitamin D deficiency 
and osteoporosis in patients with fragility fractures of hip: a pilot 
study. J Clin Orthop Trauma, 10(6), 1097–1100.

 3. Kumar, P., Aggarwal, S., Agarwal, S., & Jindal, K. (2019). Fra-
gility fracture of proximal femur in a paraplegic patient during 
passive joint movements. Journal of Orthopaedic Case Reports, 
9(2), 26–29.

 4. Panula, J., Pihlajamäki, H., Mattila, V. M., et al. (2011). Mortal-
ity and cause of death in hip fracture patients aged 65 or older: a 
population based study. BMC Musculoskeletal Disorders, 12, 105.

 5. Zhou, F., Yu, T., Du, R., et al. (2020). Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, 
China: a retrospective cohort study. The Lancet, 395(10229), 
1054–1062.

 6. COVID Surg Collaborative. (2020). Mortality and pulmonary 
complications in patients undergoing surgery with perioperative 
SARS-CoV-2 infection: an international cohort study. The Lancet, 
396(10243), 27–38.

 7. De, C., Wignall, A., Giannoudis, V., Jimenez, A., Sturdee, S., 
Aderinto, J., Pandit, H., Palan, J., & Gulati, A. (2020). Peri-oper-
ative outcomes and predictors of mortality in COVID-19 positive 
patients with hip fractures: a multicentre study in the UK. Indian 
Journal of Orthopaedics, 54(Suppl 2), 1–11.



581Indian Journal of Orthopaedics (2021) 55:571–581 

1 3

 8. Egol, K. A., Konda, S. R., Bird, M. L., et al. (2020). Increased 
mortality and major complications in hip fracture care during the 
COVID-19 pandemic: a New York city perspective. Journal of 
Orthopaedic Trauma, 34(8), 395–402.

 9. Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA 
Group. (2009). Preferred reporting items for systematic reviews 
and meta-analyses: the PRISMA statement. PLoS Medicine, 6(7), 
e1000097.

 10. Review Manager (RevMan) [Computer program]. Version 5.4, 
The Cochrane Collaboration, 2020.

 11. Slim, K., Nini, E., Forestier, D., Kwiatkowski, F., Panis, Y., & 
Chipponi, J. (2003). Methodological index for non-randomized 
studies (minors): development and validation of a new instrument. 
ANZ Journal of Surgery, 73(9), 712–716.

 12. Catellani, F., Coscione, A., D’Ambrosi, R., Usai, L., Roscitano, C., 
& Fiorentino, G. (2020). Treatment of Proximal Femoral Fragility 
Fractures in Patients with COVID-19 During the SARS-CoV-2 
Outbreak in Northern Italy. Journal of Bone and Joint Surgery. 
American Volume, 102(12), e58.

 13. Cheung, Z. B., & Forsh, D. A. (2020). Early outcomes after hip 
fracture surgery in COVID-19 patients in New York City. Journal 
of Orthopaedics, 21, 291–296.

 14. Fadulelmola, A., Gregory, R., Gordon, G., Smith, F., & Jennings, 
A. (2020). The impact of COVID-19 infection on hip fractures 
30-day mortality. Trauma. https ://doi.org/10.1177/14604 08620 
95135 2

 15. Hall, A. J., Clement, N. D., Farrow, L., et al. (2020). IMPACT-
Scot report on COVID-19 and hip fractures. The Bone & Joint 
Journal, 102-B(9), 1219–1228.

 16. Konda, S. R., Ranson, R. A., Solasz, S. J., et al. (2020). Modifica-
tion of a validated risk stratification tool to characterize geriatric 
hip fracture outcomes and optimize care in a post-COVID-19 
world. Journal of Orthopaedic Trauma, 34(9), e317–e324.

 17. LeBrun, D. G., Konnaris, M. A., Ghahramani, G. C., et al. (2020). 
Hip fracture outcomes during the COVID-19 pandemic: early 
results from New York. Journal of Orthopaedic Trauma, 34(8), 
403–410.

 18. Maniscalco, P., Poggiali, E., Quattrini, F., et al. (2020). Proxi-
mal femur fractures in COVID-19 emergency: the experience of 
two orthopedics and traumatology departments in the first eight 
weeks of the Italian epidemic. Acta Bio Medica: Atenei Parmen-
sis, 91(2), 89–96.

 19. Narang, A., Chan, G., Aframian, A., et al. (2020). Thirty-day mor-
tality following surgical management of hip fractures during the 
COVID-19 pandemic: findings from a prospective multi-centre 
UK study. International Orthopaedics. https ://doi.org/10.1007/
s0026 4-020-04739 -y published online ahead of print, 2020 Aug 
29.

 20. Thakrar, A., Chui, K., Kapoor, A., & Hambidge, J. (2020). 
Thirty-day mortality rate of patients with hip fractures during 
the COVID-19 pandemic: a single centre prospective study in 
the United Kingdom. Journal of Orthopaedic Trauma. https ://doi.
org/10.1097/BOT.00000 00000 00188 9

 21. Muñoz Vives, J. M., Jornet-Gibert, M., Cámara-Cabrera, J., et al. 
(2020). Mortality rates of patients with proximal femoral fracture 
in a worldwide pandemic: preliminary results of the Spanish HIP-
COVID Observational Study. Journal of Bone and Joint Surgery. 
American Volume, 102(13), e69.

 22. Arafa, M., Nesar, S., Abu-Jabeh, H., Jayme, M. O. R., & Kalaira-
jah, Y. (2020). COVID-19 pandemic and hip fractures: impact and 
lessons learned. Bone & Joint Open, 1(9), 530–540.

 23. Karayiannis, P. N., Roberts, V., Cassidy, R., Mayne, A. I. W., 
McAuley, D., Milligan, D. J., & Diamond, O. (2020). 30-day mor-
tality following trauma and orthopaedic surgery during the peak of 

the COVID-19 pandemic: a multicentre regional analysis of 484 
patients. Bone & Joint Open, 1(7), 392–397.

 24. Macey, A. R. M., Butler, J., Martin, S. C., Tan, T. Y., Leach, W. 
J., & Jamal, B. (2020). 30-day outcomes in hip fracture patients 
during the COVID-19 pandemic compared to the preceding year. 
Bone & Joint Open, 1(7), 415–419.

 25. Rasidovic, D., Ahmed, I., Thomas, C., Kimani, P. K., Wall, P., 
Mangat, K., & NOF-COV19 Study Collaborative Group. (2020). 
Impact of COVID-19 on clinical outcomes for patients with frac-
tured hip: a multicentre observational cohort study. Bone & Joint 
Open, 1(11), 697–705.

 26. Ward, A. E., Tadross, D., Wells, F., et al. (2020). The impact of 
COVID-19 on morbidity and mortality in neck of femur fracture 
patients: a prospective case-control cohort study. Bone & Joint 
Open, 1(11), 669–675.

 27. Mamarelis, G., Oduoza, U., Chekuri, R., Estfan, R., & Greer, T. 
(2020). Mortality in patients with proximal femoral fracture dur-
ing the COVID-19 pandemic: A U.K. Hospital’s Experience. JB 
JS Open Access., 5(4), e20.00086.

 28. Wright, E. V., Musbahi, O., Singh, A., Somashekar, N., Huber, 
C. P., & Wiik, A. V. (2021). Increased perioperative mortality for 
femoral neck fractures in patients with coronavirus disease 2019 
(COVID-19): experience from the United Kingdom during the 
first wave of the pandemic. Patient Safety in Surgery, 15(1), 8.

 29. Franzo, A., Francescutti, C., & Simon, G. (2005). Risk factors 
correlated with post-operative mortality for hip fracture surgery 
in the elderly: a population based growth. European Journal of 
Epidemiology, 20, 985–991.

 30. Roberts, S. E., & Goldacre, M. J. (2003). Time trends and demog-
raphy of mortality after fractured neck of femur in an English 
population, 1968–98: database study. BMJ, 327, 771–775.

 31. Beloosesky, Y., Hendel, D., Weiss, A., et al. (2007). Cytokines 
and C-reactive protein production in hip-fracture-operated elderly 
patients. Journals of Gerontology. Series A, Biological Sciences 
and Medical Sciences, 62, 420–426.

 32. Desborough, J. P. (2000). The stress response to trauma and sur-
gery. British Journal of Anaesthesia, 85, 109–117.

 33. Svensen, C. H. (2004). Vascular endothelial growth factor (VEGF) 
in plasma increases after hip surgery. Journal of Clinical Anesthe-
sia, 16, 435–439.

 34. Berggren, M., Stenvall, M., Englund, U., et al. (2016). Co-mor-
bidities, complications and causes of death among people with 
femoral neck fracture—a three-year follow-up study. BMC Geri-
atrics, 16, 120–129.

 35. Hu, B., Huang, S., & Yin, L. (2020). The cytokine storm and 
COVID-19. Journal of Medical Virology. https ://doi.org/10.1002/
jmv.26232  published online ahead of print, 2020 Jun 27.

 36. Feng, Y., Ling, Y., Bai, T., et al. (2020). COVID-19 COVID-19 
with Different Severities: A Multicenter Study of Clinical Fea-
tures. American Journal of Respiratory and Critical Care Medi-
cine, 201(11), 1380–1388.

 37. Wang, L., He, W., Yu, X., et al. (2020). Coronavirus disease 2019 
in elderly patients: Characteristics and prognostic factors based 
on 4-week follow-up. Journal of Infection, 80(6), 639–645.

 38. Wiktorowicz, M. E., Goeree, R., Papaioannou, A., et al. (2001). 
Economic implications of hip fracture health service use, insti-
tutional care and cost in Canada. Osteoporosis International, 12, 
271–278.

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

https://doi.org/10.1177/1460408620951352
https://doi.org/10.1177/1460408620951352
https://doi.org/10.1007/s00264-020-04739-y
https://doi.org/10.1007/s00264-020-04739-y
https://doi.org/10.1097/BOT.0000000000001889
https://doi.org/10.1097/BOT.0000000000001889
https://doi.org/10.1002/jmv.26232
https://doi.org/10.1002/jmv.26232

	30-Day Mortality Rate in Hip Fractures Among the Elderly with Coexistent COVID-19 Infection: A Systematic Review
	Abstract
	Purpose 
	Research Question 
	Methodology 
	Results 
	Conclusion 

	Introduction
	Methodology
	Study Design
	Search Strategy
	Inclusion and Exclusion Criteria
	Study Selection
	Data Extraction
	Outcome Measure
	Statistical Analysis
	Risk of Bias Assessment

	Results
	Search and Screening
	Characteristics of the Studies
	Assessment of Risk of Bias
	Results of Meta-Analysis Between COVID-19 PositiveSuspects Versus COVID-19 Negative Patients
	Primary Outcome
	Secondary Outcomes
	In-patient Mortality 
	Number of Complications 
	Length of Hospital Stay 


	Pooled Analysis

	Discussion
	References




