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Risk factors and prediction model of delirium
in elderly patients after hip arthroplasty
Yanli Duan’, Ruzhen Zhang?
ABSTRACT

Objective: To analyze the risk factors of delirium in elderly patients after hip arthroplasty and to construct a prediction
model.

Methods: Clinical data of 248 elderly patients who underwent hip arthroplasty in the Department of Traumatology and
Orthopedics at Wuhan Fourth Hospital were retrospectively collected from November 2021 to February 2023. Logistic
regression analysis was used to identify the risk factors of delirium after hip arthroplasty, and a nomogram prediction
model was constructed using the RMS package of R4.1.2 software. The accuracy and stability of the model was
evaluated based on the Hosmer-Lemeshow goodness-of-fit test and the receiver operating characteristic (ROC) curve.
Results: Age, nighttime sleep, anesthesia method, intraoperative blood loss, hypoxemia, and C-reactive protein (CRP)
level were all risk factors of delirium after the hip arthroplasty (P<0.05). These factors were used to construct a
nomogram prediction model that was internally validated using the Bootstrap method. The prediction model had
the area under ROC curve (AUC) of 0.980 (95% Cl: 0.964-0.996), indicating that it has certain predictive value for
postoperative delirium. When the optimal cut off value was selected, the sensitivity and specificity were 92.7% and
92.3%, respectively, indicating that the prediction model is effective.

Conclusions: Age, short nighttime sleep, general anesthesia, high intraoperative blood loss, hypoxemia, and high CRP
levels are independent risk factors for delirium after hip arthroplasty. The nomogram prediction model constructed
based on these risk factors can effectively predict delirium in elderly patients after hip arthroplasty.
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INTRODUCTION among the elderly population are also on the rise,
posing a serious problem in this group of patients.'?
Hip arthroplasty, performed more than one million
each year worldwide, is the main method for clinical
treatment of hip joint-related diseases, that allows
to restore limb function and improve the quality
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At present, studies have investigated risk factors
for postoperative delirium in elderly patients after
hip arthroplasty, however, the predictive efficiency
of the models varies.”® This study aimed to identify
risk factors of delirium after hip arthroplasty and to
construct a prediction model to validate the findings
of previous studies, which may contribute to develop
strategies to prevent delirium after hip arthroplasty
through early intervention, thus improving the quality
of life of elderly patients.

METHODS

Records of 248 elderly patients who underwent
hip arthroplasty in the Department of Traumatology
and Orthopedics at Wuhan Fourth Hospital from
November 2021 to February 2023 were collected. Of
them, 53 patients with postoperative delirium were
assigned to the delirium group, and 195 patients
without postoperative delirium were assigned to the
non-delirium group.

Ethical Approval: The ethics committee of Wuhan

Fourth Hospital approved this study (August 5% 2023,

No. KY2023-080-01).

Inclusion criteria:

e Patients had surgical indications and underwent
hip arthroplasty for the first time.

* Age 260 years old.

e The clinical data was complete with follow up of at
least six months.

* The American Society of Anesthesiologists (ASA)
classification of Grade I-III.

Exclusion criteria:

e DPatients with preoperative mental diseases or
cognitive dysfunction.

* Previous history of brain surgery.

¢ Individuals with Parkinson’s disease, dementia,
traumatic brain injury, and stroke.

* Patients complicated with other fractures.
Outcome measures: Gender, hypertension, diabetes,
chronic obstructive pulmonary disease (COPD), body
mass index (BMI), age, night sleep time, anesthesia
mode, intraoperative blood loss, hypoxemia, and CRP
level.

Postoperative delirium: Diagnosis of delirium was
made according to the Diagnostic and Statistical
Manual of Mental Disorders (5" edition)'® and
evaluated using the Confusion Assessment Method-
Chinese Reversion (CAM-CR)."” The CAM-CR scale
involves 11 items, including acute disease course,
attention deficit, cognitive disorder, consciousness
disorder, memory loss, disorientation, perceptual
disorder, excitation delay, disease fluctuation,
and changes in sleep and wakefulness cycles. A
score of 1-4 indicates non-existent, mild, moderate,
and severe delirium, with a score range of 11-44
points. Score is 22 or above indicates the presence
of delirium.”® Higher score indicates more severe
postoperative delirium.

Statistical analysis: The statistical software used
were SPSS22.0 and the R software version 4.0.0.
The measurement data conforming to a normal
distribution was represented by (X¥+S), while
independent sample t-tests was used for inter group
comparisons. The econometric data conforming
to an abnormal distribution was represented by
M (IQR), with Mann Whitney U test used for inter
group comparison. Counting data was represented
by n (%), and inter group comparisons were made
using y? tests. Logistic regression models were used
to analyze the risk factors of delirium. Based on
the identified risk factors, a nomogram prediction
model was constructed using the “rms” package in
R software. The accuracy and stability of the model
was evaluated based on the Hosmer-Lemeshow

Table-I: Comparison of General Conditions between Two Groups.

Index Non-delirium group (n=195)  Delirium group (n=53) X P
Age (year) 72.27+6.74 77.85£5.95 -5.476 <<0.001
Male [n (%)] 98(50.26) 32(60.38) 1.712 0.191
BMI (kg/m?) 24974217 24.81+2.21 0.480 0.632
Hypertension [yes, n (%)] 107(54.87) 31(58.49) 0.221 0.638
Diabetes [yes, n (%)] 111(56.92) 34(64.15) 0.897 0.344
COPD [yes, n (%)] 93(47.69) 26(49.06) 0.031 0.860
Night Sleep Time (hours) 5(4,6) 7(6,9) -6.391 <0.001
Intraoperative blood loss (ml) 250(220,280) 350(310,390) -8.270 <0.001
General anesthesia [n (%)] 137(70.26) 49(92.45) 10.950 0.001
Hypoxemia [yes, n (%)] 21(10.77) 16(30.19) 12.381 <0.001
CRP (mg/L) 38.00+7.53 49.02+7.80 -9.373 <<0.001
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Table-II: Risk factors related to delirium after THA.

Variable B S.E. Wald p OR 95%CI

Older 0.319 0.079 16.301 <0.001 1.375 1.178-1.605
Short sleep time at night 0.837 0.213 15.395 <0.001 2.310 1.520-3.509
General anesthesia 2.018 0.823 6.019 0.014 7.526 1.501-37.740
Hypoxemia 1.939 0.830 5.460 0.019 6.949 1.367-35.333
Large intraoperative blood loss 0.032 0.008 17.719 <0.001 1.033 1.018-1.049
High CRP level 0.219 0.059 13.77 <0.001 1.244 1.109-1.397

goodness-of-fit test and the receiver operating
characteristic (ROC) curve. P<0.05 was considered
statistically significant.

RESULTS

A total of 248 elderly hip arthroplasty patients

were included in this study. Among them, 53
patients experienced postoperative delirium. There
were significant differences between the two groups
in age, nighttime sleep time, anesthesia methods,
intraoperative blood loss, hypoxemia, and CRP levels
(P<<0.05), Table-I.
Age, nighttime sleep time, anesthesia method,
intraoperative blood loss, hypoxemia, and CRP level
were all independent risk factors for delirium after hip
arthroplasty (P<0.05), Table-II.

A nomogram prediction model of meaningful risk
factors was done by a multivariate logistic regression
model, including age, nighttime sleep time, anesthesia
method, hypoxemia, intraoperative blood loss, and

CRP. The nomogram model predicted postoperative
delirium in patients, and the C-index of the nomogram
prediction model was 0.980, reflecting a good potential
clinical efficacy of the prediction model, Fig.1. The
calibration curve showed good consistency between
actual observations and nomogram predictions, Fig.2.
According to the nomogram prediction model, the
prediction model equation was: total score=2.433
* age+6.382 * night sleep time+15 * anesthesia
method+15 * hypoxemia+0.248 * intraoperative blood
loss+1.668 * CRP-169.861. ROC curve was established
to analyze the value of the model in predicting
postoperative delirium. The results showed that the
AUC (95% CI) of the model was 0.980 (0.964, 0.996),
indicating a high predictive value for postoperative
delirium. When the optimal cut off value was selected,
the sensitivity and specificity were 92.7% and 92.3%,
respectively, indicating that the prediction model is
effective.

Fig.1: Nomogram Prediction Model.
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Fig.2: Calibration Curve.

DISCUSSION

The results of this study indicated that the incidence
of delirium in elderly patients after hip arthroplasty
was 21.37% (53/248). Previous reports demonstrated
a certain variability in the rate of postoperative
delirium in elderly orthopedic patients. Elderly
patients with total hip arthroplasty are considered one
of the high-risk groups for postoperative delirium,
with the incidence ranging from 4% to 53%." Gao et
al.?® analyzed data of 365 elderly patients undergoing
hip arthroplasty, and found that the incidence of
postoperative delirium was 26%. Additionally, age,
frailty, and high CRP levels were all identified as
risk factors for postoperative delirium. Lu et al.?
showed that the incidence of postoperative delirium
in elderly patients with total hip arthroplasty was as
high as 40.5%, and age and stroke history were all
identified as risk factors for delirium. The incidence
of postoperative delirium in our study is within
the range, defined in the previous studies, further
strengthening the need to explore strategies to reduce
the incidence of this adverse effect of the surgery.

Our study found that older age, shorter nighttime
sleep, general anesthesia, high intraoperative blood
loss, hypoxemia, and high CRP levels are all important
risk factors for delirium after hip arthroplasty. We
may speculate that compared to young patients, older
individuals experience varying degrees of organ
dysfunction, with degenerative changes in their brain
tissue and a gradual decline in central nervous system
function. Multiple organ functions and compensatory
abilities also decrease, making the patients prone
to cerebral ischemia. In addition, postoperative
abnormalities in brain biochemical metabolism
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Fig.3: ROC curve.

and physiological function may increase the risk of
delirium.??

In terms of the sleep time, elderly patients
undergoing hip joint surgery are highly susceptible to
pain caused by invasive surgical procedures, medical
activities, noise, environmental changes, and other
related factors, resulting in reduced sleep time and
decreased sleep quality. Usually, benzodiazepines or
other hypnotic and sedative drugs are required, which
can easily cause delirium. Zhou et al.*? found that the
use of hypnotic and sedative drugs is an important
factor leading to delirium in elderly patients after knee
joint and hip arthroplasty.

Anesthesia method was identified as another risk
factor in our study. Compared to local anesthesia,
general anesthesia requires the wuse of various
anesthetic analgesics, anticholinergic drugs, sedative
and hypnotic drugs, which increase the risk of
postoperative delirium.? Midazolam, a benzodiazepine
type of general anesthesia drug, can have varying
degrees of inhibitory effects on the body’s circulation,
especially in elderly patients, which can easily lead to
a decrease in their responsiveness to environmental
stimuli. 2

Contrary to the results of Guo et al’® and Chen et
al®, we found that advanced age is an independent
risk factor for delirium in elderly patients after hip
arthroplasty. We speculate that excessive blood loss
during hip joint surgery can have varying degrees of
impact on the stability of blood circulation, thereby
affecting tissue oxygen supply and blood supply status,
blood pressure stability, causing brain tissue hypoxia,
ischemia, and triggering delirium.

Our study showed that hypoxemia was a risk
factor for postoperative delirium in elderly patients.

www.pjms.org.pk 1080



A degenerative change in organ function in elderly
patients undergoing hip joint surgery may lead to
reduced sensitivity of the body’s blood pressure
regulation mechanism. Anesthesia may cause a low
blood pressure, and subsequent decrease in cerebral
perfusion, leading to ischemia and hypoxia of brain
tissue, abnormal brain metabolism and weakened
function, and delirium related symptoms.?”

Serum levels of CRP are relatively low under
normal physiological conditions.”® Abnormally high
serum expression of CRP can damage the blood-
brain barrier and promote the production of large
quantities of inflammatory factors by glial cells,
triggering neurotoxic reactions and increasing the
risk of delirium. Uzoigwe et al.?® also showed that
postoperative delirium and cognitive decline are
common types of complications after hip fracture
surgery, and preoperative psychological state
test scores and ASA grading are closely related to
postoperative delirium. It can serve as an important
factor in predicting postoperative delirium, thereby
identifying high-risk individuals for postoperative
delirium early and providing corresponding
interventions in a timely manner.

Nomogram has been widely used for predicting
postoperative events after hip arthroplasty.*? We
used the identified risk factors to construct and
validate a risk prediction model for delirium after
hip arthroplasty. Our study shows that this model
can achieve good prediction results, which has a
higher AUC (0.980) than studies by Yang et al'® and
Chen et al®, but similar to Li et al.’*> Therefore, we
suggest referring to the model to predict the risk
of postoperative delirium in elderly patients after
hip arthroplasty. Our prediction model may allow
to further strengthen perioperative management,
including perioperative health education and
psychological intervention, and to reduce the
occurrence of postoperative complications, promote
the smooth recovery of hip joint function, and achieve
effective prevention of postoperative delirium.

Limitations: This is a retrospective study with some
recall bias. A small sample size and fewer cases in
the postoperative delirium group may result in a
weak correlation between the results and the study
factors. Additionally, this study did not explore the
correlation between preoperative psychological status,
ASA grading, and postoperative delirium, and further
research is needed to confirm our results.

CONCLUSION

Age, short nighttime sleep, general anesthesia, high
intraoperative blood loss, hypoxemia, and high CRP
levels are all independent risk factors for delirium
after hip arthroplasty. The nomogram prediction
model constructed based on these risk factors can
effectively predict delirium in elderly patients after hip
arthroplasty.

Pak J Med Sci

10.

11.

12.

13.

14.

15.

16.

17.

July 2024 Vol. 40 No.

REFERENCES

Liu Q, Cao J, Kong J. Effects of Percutaneous Kyphoplasty
on Bone Metabolism and Oxidative Stress in Elderly Patients
with Osteoporotic Spinal Fractures. ] Coll Physicians Surg Pak.
2019;29(1):37-40. doi: 10.29271/jcpsp.2019.01.37

Sahinoz T, Sahinoz S. Investigation of healthy living strategies
in elderly who achieved to live long and healthy. Pak ] Med Sci.
2020;36(3):371-375. doi: 10.12669/ pjms.36.3.1838

Ferguson RJ, Palmer AJ, Taylor A, Porter ML, Malchau H, Glyn-
Jones S. Hip replacement. Lancet. 2018;392(10158):1662-1671. doi:
10.1016/50140-6736(18)31777-X.

Wang B, Liu Q, Liu Y, Jiang R. Comparison of Proximal Femoral
Nail Antirotation and Dynamic Hip Screw Internal Fixation
on Serum Markers in Elderly Patients with Intertrochanteric
Fractures. J Coll Physicians Surg Pak. 2019;29(7):644-648. doi:
10.29271/jcpsp.2019.07.644

Marino S, Giuliani A, De Mauro D, Rovere G, Smakaj A, Sassara
GM, et al. Treatment options for proximal periprosthetic femoral
fractures in Total Hip Arthroplasty: a single center experience.
Eur Rev Med Pharmacol Sci. 2022;26(1Suppl):113-118. doi:
10.26355/ eurrev_202211_30290

HeR, Wang F, Shen H, Zeng Y, LijuanZhang. Association between
increased neutrophil-to-lymphocyte ratio and postoperative
delirium in elderly patients with total hip arthroplasty for hip
fracture. BMC Psychiatry. 2020;20(1):496. doi: 10.1186/s12888-
020-02908-2

Yang YP, Dong LK. Alleviation of Postoperative Delirium
by Spinal Anesthesia in Elderly Patients with Hip Fracture. ]
Coll Physicians Surg Pak. 2019;29(8):790-791. doi: 10.29271/
jepsp.2019.08.790

Zhang HC, ZhangY, Dai HB, Wu D, Xu B. Preoperative anemia and
complications after total joint arthroplasty: a systematic review
and meta-analysis. Eur Rev Med Pharmacol Sci. 2022;26(20):7420-
7430. doi:10.26355/ eurrev_202210_30011

Chen Y, Liang S, Wu H, Deng S, Wang F, Lunzhu C, Li J.
Postoperative delirium in geriatric patients with hip fractures.
Front Aging Neurosci. 2022;14:1068278. doi: 10.3389/
fnagi.2022.1068278

Yang Y, Wang T, Guo H, Sun Y, Cao J, Xu P, et al. Development
and Validation of a Nomogram for Predicting Postoperative
Delirium in Patients With Elderly Hip Fracture Based on Data
Collected on Admission. Front Aging Neurosci. 2022;14:914002.
doi: 10.3389/fnagi.2022.914002

Cunningham EL, McGuinness B, McAuley DF, Toombs
J, Mawhinney T, O’Brien S, et al. CSF Beta-amyloid 1-42
Concentration Predicts Delirium Following Elective Arthroplasty
Surgery in an Observational Cohort Study. Ann Surg.
2019;269(6):1200-1205. doi: 10.1097 /SLA.0000000000002684

Chew D, Sethi E, Sim YE, Tan PYB, Abdullah HR, Bin Johri MN,
et al. Postoperative delirium following total joint arthroplasties
in a multi-ethnic population - A prospective observational study.
Knee. 2021;32:103-111. doi: 10.1016/j.knee.2021.08.009

Guo Y, Ji H, Liu J, Wang Y, Liu J, Sun H, et al. Development and
Validation of a Delirium Risk Prediction Model for Elderly Patients
Undergoing Elective Orthopedic Surgery. Neuropsychiatr Dis
Treat. 2023;19:1641-1654. doi: 10.2147/NDT.5416854

Zhang X, Tong DK, Ji F, Duan XZ, Liu PZ, Qin S, et al. Predictive
nomogram for postoperative delirium in elderly patients
with a hip fracture. Injury. 2019;50(2):392-397. doi: 10.1016/j.
injury.2018.10.034

Yang Y, Wang T, Guo H, Sun Y, Cao J, Xu P, et al. Development
and Validation of a Nomogram for Predicting Postoperative
Delirium in Patients With Elderly Hip Fracture Based on Data
Collected on Admission. Front Aging Neurosci. 2022;14:914002.
doi: 10.3389/fnagi.2022.914002

American Psychiatric Association. Diagnostic and statistical
manual of mental disorders. 5th. 2023. Available at https://
www.psychiatry.org/psychiatrists/practice/dsm Accessed on
November 05, 2023.

Mei X, Chen Y, Zheng H, Shi Z, Marcantonio ER, Xie Z, Shen Y.
The Reliability and Validity of the Chinese Version of Confusion
Assessment Method Based Scoring System for Delirium Severity
(CAM-S). J Alzheimers Dis. 2019;69(3):709-716. doi: 10.3233/JAD-
181288.

6 www.pjms.org.pk 1081



18.

19.

20.

21.

22.

23.

24.

25.

26.

Yanli Duan et al.

Wang X, Bao L, Ma Y, Chen N. Impact of anesthesia methods on
onset of postoperative delirium in elderly patients undergoing
hip replacement. Acad J Guangzhou Med Uni. 2021;49(2):40-44.
Jones CA, Jhangri GS, Feeny DH, Beaupre LA. Cognitive Status
at Hospital Admission: Postoperative Trajectory of Functional
Recovery for Hip Fracture. J Gerontol A Biol Sci Med Sci.
2017;72(1):61-67. doi:10.1093/ gerona/ glv138

Gao Z, Jiang Y, Long N, Xlao C. Risk factors for postoperative
delirium in elderly patients after total hip arthroplasty. Chin J
Tissue Engi Res. 2019;23(32):5097-5102.

LuX,Song X, YuR, JinK, Wu Z, Zhang Z, et al. Risk Factors of Early
Delirium Following Hip Joint Surgery in the Elderly. Geriatrics
Health Care. 2019;25(3):335-338.

Zhou Q, Zhou X, Zhang Y, Hou M, Tian X, Yang H, et al. Predictors
of postoperative delirium in elderly patients following total hip
and knee arthroplasty: a systematic review and meta-analysis.
BMC Musculoskelet Disord. 2021;22(1):945. doi:10.1186/s12891-
021-04825-1

Lv Y, Gu L. Dexmedetomidine potential in attenuating
postoperative delirium in elderly patients after total hip joint
replacement. Rev Assoc Med Bras (1992). 2022;68(9):1166-1171. doi:
10.1590/1806-9282.20210696

Zhao ], Liang G, Hong K, Pan J, Luo M, Liu J, et al. Risk factors
for postoperative delirium following total hip or knee arthroplasty:
A meta-analysis. Front Psychol. 2022;13:993136. doi:10.3389/
fpsyg.2022.993136

Chen D, Li Y, Li Q, Gao W, Li ], Wang S, et al. Risk Factors and
a Nomogram Model Establishment for Postoperative Delirium
in Elderly Patients Undergoing Arthroplasty Surgery: A Single-
Center Retrospective Study. Biomed Res Int. 2021;2021:6607386.
doi: 10.1155/2021/ 6607386

SunS, SunD, Yang L, Han J, Liu R, Wang L. Dose-dependent effects
of intravenous methoxamine infusion during hip-joint replacement
surgery on postoperative cognitive dysfunction and blood TNF-a
level in elderly patients: A randomized controlled trial. BMC
Anesthesiol. 2017;17(1):75. doi:10.1186/s12871-017-0367-6

Pak J Med Sci

27.

28.

29.

30.

31.

32.

Lopez MG, Pandharipande P, Morse ], Shotwell MS, Milne GL,
Pretorius M, et al. Intraoperative cerebral oxygenation, oxidative
injury, and delirium following cardiac surgery. Free Radic Biol
Med. 2017;103:192-198. doi: 10.1016/j.freeradbiomed.2016.12.039
Uzoigwe CE, O’'Leary L, Nduka J, Sharma D, Melling D, Simmons
D, et al. Factors associated with delirium and cognitive decline
following hip fracture surgery. Bone Joint J. 2020;102-B(12):1675-
1681. doi: 10.1302/0301-620X.102B12.B]]-2019-1537.R3

Wang H, Fan T, Li W, Yang B, Lin Q, Yang M. A nomogram to
predict the risk of prolonged length of stay following primary total
hip arthroplasty with an enhanced recovery after surgery program.
J Orthop Surg Res. 2021;16(1):716. doi: 10.1186/s13018-021-02877-6
Tan XJ, Gu XX, Ge FM, Li ZY, Zhang LQ. Nomogram to predict
postoperative complications in elderly with total hip replacement.
World J Clin Cases. 2022;10(12):3720-3728. doi: 10.12998/ wjcc.v10.
i12.3720

Wu CY, Tsai CF, Yang HY. Utilizing a nomogram to predict the
one-year postoperative mortality risk for geriatric patients with a
hip fracture. Sci Rep. 2023;13(1):11091. doi: 10.1038/s41598-023-
38297-1

Li B, Ju J, Zhao J, Qin Y, Zhang Y. A Nomogram to Predict
Delirium after Hip Replacement in Elderly Patients with Femoral
Neck Fractures. Orthop Surg. 2022;14(12):3195-3200. doi: 10.1111/
0s.13541

Authors’ Contributions:

YD conceived and designed the study.

YD and RZ collected the data and performed the
analysis.

YD was involved in the writing of the manuscript and
is responsible for the integrity of the study.

All authors have read and approved the final
manuscript.

July 2024 Vol. 40 No.6

www.pjms.org.pk 1082



	_GoBack
	_GoBack
	_Hlk118049702
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk159623929
	_Hlk159522622
	_Hlk159522641
	_Hlk159522654
	_Hlk159522675
	_Hlk159522749
	_Hlk159523227
	_Hlk159523238
	_Hlk159523253
	_Hlk159523267
	_Hlk159523286
	_Hlk159523359
	_Hlk159523417
	_Hlk159523560
	_Hlk159523577
	_Hlk159523713
	_Hlk159523834
	_Hlk159523916
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK3
	_ENREF_21
	OLE_LINK5
	_GoBack
	_GoBack
	_GoBack
	_Hlk37670211
	_Hlk61352615
	_GoBack
	_Hlk159355205
	_Hlk39966042
	_Hlk156848146
	_Hlk156851138
	_Hlk159355861
	_Hlk159355614
	_Hlk39966851
	_GoBack
	_GoBack
	_gjdgxs
	_GoBack
	_GoBack
	_GoBack
	bau2
	bau3
	bau4
	bau5
	bau6
	Type-1_diabetics_are_unable_to_produce_i
	As_many_studies_suggest_that_the_preserv
	DISCUSSION
	We_evaluated_the_prevalence_of_different
	among_98_type-1_diabetics_47_were_female
	Our_data_represented_that_antibodies_in_
	We_found_Anti-GAD_antibody_among_most_of
	Our_cohort_was_negative_for_islet_cell_a
	Recent_met_analyses_states_that_the_numb
	We_estimated_c-_peptide_levels_in_our_ta
	Limitations:_The_limitations_of_this_stu
	1._Effect_of_Associated_Autoimmune_Disea
	_GoBack
	_Hlk130588680
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_GoBack
	_Hlk71142369
	_GoBack
	_GoBack
	OLE_LINK11
	OLE_LINK46
	OLE_LINK23
	OLE_LINK1
	OLE_LINK2
	OLE_LINK28
	OLE_LINK4
	_GoBack
	_Hlk156207193
	_Hlk155280225
	_GoBack
	_GoBack
	_gjdgxs
	_30j0zll
	_GoBack
	_GoBack
	_GoBack
	_Hlk156643911
	_Hlk156643947
	_Hlk156643990
	_Hlk156644036

