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Abstract. — OBJECTIVE: Proximal femur
fractures are among the most common type of
trauma in elderly patients, and Euthyroid sick
syndrome has already been related to fractures
and trauma. The evidence of a consistent in-
flammatory state occurring during hip fracture,
made us consider as a potential marker also the
neutrophil-to-lymphocyte ratio (NLR), which is
already in use to measure the prognosis and
guide the therapeutic management in various
conditions.

PATIENTS AND METHODS: A retrospec-
tive observational analysis on patients affect-
ed by proximal femur fractures was conduct-
ed. Patients were divided between affected
and non-affected by Euthyroid Sick Syndrome
(ESS). Standard follow up was conducted at 1,
3, 6 and 12 months.

RESULTS: 79 patients were enrolled in this
study. There were 19 males and 60 females,
the mean age was 83.8 * 6.5 y.o., and 44 pa-
tients were affected by ESS. Affected patients
showed higher NLR values (10.2 + 9.4 vs. 6.9 *
3.9; p= 0.001) and higher decrease in fT3 val-
ues in the 1st post-operative day (1.8 + 0.4 vs.
2.2 + 0.3; p= 0.001), higher values of PTH (97.9
+ 46.2 vs. 70.1 = 36.2; p=0.004) and lower lev-
els of Vitamin D (18.8 + 7.8 vs. 23.5 + 12.9; p=
0.04). As regards complications, we found them
in 27% of patients in group A, while only in 8%
in Group B, with a statistically significant differ-
ence (p= 0.03).

CONCLUSIONS: ESS and NLR are promis-
ing prognostic markers in PFF in the elderly pa-
tients. If used together, they could help in the
pre- and post-operative management of the pa-
tients.

Key Words:

Euthyroid Sick Syndrome, Nonthiyroidal lliness Syn-
drome, Neutrophil-to-lymphocyte ratio, Proximal fe-
mur fractures.

Corresponding Author: : Silvia Pietramala, MD; e-mail: sy.pietramala@gmail.com

Introduction

Nowadays the incidence of proximal femur
fractures (PFF) is increasing due to the aging of
the population and the increased incidence of os-
teoporosis in the elderly patients. This represents
a current health burden with high social and
economic costs because they frequently require
surgery with long hospitalizations, which is also
affected by the relevant rate of secondary fracture
following the primary treatment'-.

PFF is often an end-of-life phenomenon in
elderly patients, and it is linked to a high rate
of complications, early mortality and disability,
especially in patients affected by chronic diseas-
es*%. Many factors have been identified as pre-
dictors of bad clinical outcome, including anemia
and euthyroid sick syndrome (ESS)*°.

In fact, ESS could represent a reliable indicator
to monitor and predict an unfavorable outcome in
chronic diseases, such as renal failure, diabetes
mellitus and diseases characterized by a state of
chronic inflammation’.

Recently, the Neutrophil-to-lymphocyte ratio
(NLR) has emerged in literature®® as an inflam-
matory index used to measure the prognosis
and guide the therapeutic management in vari-
ous conditions, such as diabetes mellitus (DM),
systemic lupus erythematosus, infections, neo-
plasms, gouty arthritis and ischemic heart dis-
ease. NLR represents an easily calculable value,
affordable and immediately available from the
full blood count routinely performed in emergen-
cy settings’.

The aim of the present study was to evaluate
the correlation between NRL and ESS in a cohort
of elderly patients with PFFs and estimate its in-
fluence on perioperative complications.
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Patients and Methods

Study Setting and Design

The present investigation is a retrospective
observational analysis performed according to
the Strengthening the Reporting of Observation-
al studies in Epidemiology (STROBE) guide-
lines'®. Clinical records of patients admitted to
our Emergency Unit (EU) from 1 January 2018
to 31 December 2018 with diagnosis of proximal
femur fractures (AO classification: 31A or 31B)"
consecutively treated were potentially eligible for
this study.

This study was conducted in accordance with
the ethical standards of the institutional and
national research committee and with the 1964
Helsinki declaration and its later amendments
or comparable ethical standards. A written in-
formed consent for scientific purposes and clin-
ical data collection was obtained according to
institutional protocol.

Inclusion and Exclusion Criteria

Patients with age > of 65 years with diagnosis
of proximal femur fracture requiring surgical
treatment (AO classification: 31A or 31B)"" man-
aged in our institution were potentially enrollable
in this study.

Patients with: (I) any thyroidal pathology, (II)
active infective disease, (I1I) concomitant or pre-
vious neoplastic disease, (IV) home medications
with drugs that could modify the thyroidal func-
tion (such as: Calcium carbonates, Sulfonylurea,
Dopamine-agonists, Spironolactone, Estrogens,
Growth Hormones, Octreotide), (V) surgery per-
formed over 72 hours from admission, and (VI)
refusal of surgical treatment were excluded from
this study.

Outcomes

The primary outcome was the correlation be-
tween the ESS and NLR. The secondary outcome
was the perioperative compliance rate.

Institutional Database and
Data Collection

All patients with diagnosis of proximal femur
fracture treated in the emergency unit (EU) of
our institution were managed using a standard-
ized data collection system. From each patient
the following data were collected and stored:
age, gender, clinical history, body mass index
(BMI), American Society of Anesthesiologists
(ASA) scale, routine blood tests, type of fracture

according to AO classification', type of surgery
performed, thyroid function obtained through
fT3, fT4, TSH, PTH and D vitamin dosage.

Patients’ Management and
Group Settings

All patients enrolled in the study underwent
surgery within 48 hours from EU admission. All
blood tests were performed at EU arrival, on the
first and third day after surgery. The ESS diagno-
sis was made when fT3 values were < 2.3 pg/ml
and fT4 and TSH values were normal.

The surgical indication was established by
an experienced orthopedic and trauma surgeon
according to the AO trauma indication". Gen-
erally, the same surgical technique was per-
formed to treat the same type of fracture'.
In this case, patients underwent two different
types of surgery: intramedullary nailing (Synthes
PFNA®) or partial hip replacement surgery using
Implantcast® hip prosthesis.

Urinary catheter was positioned before sur-
gery, in the emergency room or in the operat-
ing room, and it was removed during the first
post-operative day in all patients.

Starting by the first post-operative day, all pa-
tients followed a physiotherapy protocol includ-
ing partial and then progressive load.

Based on the diagnosis of ESS, all enrolled
patients were divided in two groups. In Group A,
we included patients with ESS, while in Group B
we collocated patients without ESS.

As standard of care in our institution, all pa-
tients with diagnosis of proximal femur fractures
surgically treated were systematically monitored
at 1, 3, 6 and 12 months after diagnosis and
then once a year after surgery. The complication
rate was recorded during the follow-up period.
According to the overtime appearance, the com-
plications were divided as intraoperative, early
(within 6 postoperative months), and late (more
than 6 months after surgery) complications.

The NLR value was calculated by dividing
the absolute neutrophil count by the absolute
lymphocyte count obtained by blood sample per-
formed".

Statistical Analysis

GraphPad QuickCalcs (GraphPad Software,
San Diego, CA, USA) was used for data analysis.
The data were reported as mean and standard
deviation (+ SD). The asymmetry was calculated
to evaluate the normality of the different param-
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Table I. Anthropomorphic data.

Total population Group 1 Group 2

Total patients 79 35 44
Gender 60 females 26 females 34 females

19 males 9 males 10 males
Age (years old) 83.8+£6.5 83.8+6.4 83.9+6.7
BMI 23.5+3.7 23.5+4.1 23.5+35
Pattern of Fracture 38 medial 19 medial 19 medial

41 lateral 16 lateral 25 lateral
Surgical time (minutes) 78.2 (71 £31.9) 71 +27.6 83.9 (71 £34.2)

eters. An unpaired #-test was used to compare
unrelated, continuous, variable. Chi-square test
was performed for evaluation of complication in
the two group. Significance was set for p<0.05.

Results

According to inclusion and exclusion criteria,
79 patients were considered eligible and were
finally included in the study. 44 patients were
affected by ESS and were assigned to Group A,
while 35 patients were assigned to group B (with-
out ESS).

There were 19 males and 60 females, the mean
age was 83.8 + 6.5 y.o., and the mean BMI was
2.4 £ 37. There were 41 lateral fractures that
underwent intramedullary nailing, and 38 medial
fractures that underwent endoprosthesis surgery.

Anthropomorphic data and routine lab test are
reported in Table I and Table II. No statistical
difference was noted between the two group.

Table Il. Groups’ comparison.

The group of patients with euthyroid sick syn-
drome demonstrated lower lymphocyte values
upon arrival in the emergency room (1.2 £ 0.6
vs. 1.4 £ 0.5; p=0.02) and consequently higher
NLR values (10.2 £ 9.4 vs. 6.9 = 3.9; p= 0.001).
As regards the hormonal axis, patients in group
A showed a further decrease in fT3 in the first
postoperative day (1.8 £ 0.4 vs. 2.2 £ 0.3; p=
0.001), higher values of PTH (97.9 + 46.2 vs. 70.1
+ 36.2; p = 0.004) and lower levels of Vitamin D
(18.8 = 7.8 vs. 23.5 £ 12.9; p = 0.04) (Table II).
No statistical difference was noted among group
about ADL and IADL (Table II).

In total, 15 complications were recorded, ac-
counting for 18% of the population. It mostly
consisted in medical complications (14/15) and
only in one case of a surgical complication with
surgical site infection (Table III).

In group A, there were 12/44 complications
(27%), while only 3/35 in group B (8%), with a
statistically significant difference (p = 0.03). All
infections were treated with antibiotic therapy

Total population Group 1 Group 2 p-value
Haemoglobin (g/dL) 123+17 124+14 12119 07
White blood cells (x10°/L) 10.4+3.4 10.2+3.2 10.6 £3.6 0.6
Neutrophils (x10°/L) 9.1+4.6 8.6+33 92+49 0.5
Lymphocytes (x10°/L) 1.2+0.6 1.4+0.5 1.2+£0.6 0.02
Platelet (/uL) 244.8 + 81.8 253.6+£93.1 237.8 +71.8 0.3
NLR 87+76 6.9+39 10.2+9.4 0.001
PLR 2234+ 130.6 200.1 = 115.1 242.2 + 140.5 0.1
Sodium (mmMol/L) 139.0+3.2 139.6 £2.9 138.5+3.4 0.1
Potassium (mmMol/L) 42+0.6 42+0.6 43+0.6 0.9
Calcium (mg/dL) 103 +8.4 1.6+ 12.6 93+0.5 0.2
Albumin (g/L) 28.5+3.5 28.6+3.6 284+3.6 0.7
Creatinine (mg/dL) 1.0+£0.5 09+0.3 1.0+£0.7 0.3
T3 (pMol/L) 2.0+ 04 22403 1.8 0.4 0.001
PTH (pg/mL) 85.6 £44.0 70.1 £36.2 979 +46.2 0.004
Vitamin D (ng/mL) 20.9 +10.5 23.5+129 18.8+£7.8 0.04
ADL 494+2.0 51+1.8 47+2.1 0.4
IADL 49+3 54+28 46+32 0.2
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Table Ill. Groups’ comparison.

Total population Group 1 Group 2 p-value
Pneumonia 5 1 4 /
Urinary Tract Infections 7 2 5 /
Wound Infections 2 / 2 /
Others 1 / 1 /
Number of complications 15 3 12 0.03

with benefit. The surgical site infection was
treated with advanced wound care and antibiotic
therapy and did not need further interventions.

Discussion

ESS is a widely known disease that usually
affects patients with many acute and chronic
illnesses, described as a decrease in T3 level and
increased levels of rT3".

The reduction of thyroid hormones that is
observed in this kind of patients is related to an
inflammatory state that leads to a lower rate of
conversion of T4 and T3 by muscle deiodinases'’.

Considering the great relevance of thyroid hor-
mones in the global homeostasis, many authors
found it interesting to analyze the correlation
between the levels of T3 and T4 and how they can
affect the outcomes in surgical patients.

Several studies'®!” observed how the presence
of ESS in patients undergoing coronary artery
bypass-grafting (CABG) has detrimental effects
on short-term outcomes'®. ESS, moreover, ap-
pears to have the same correlation in patients
undergoing elective coronary procedures'.

Aside from cardiac diseases, it is interesting to
underline how ESS is capable of influencing the
prognosis of elderly patients undergoing emer-
gency intervention'®.

ESS has also been recently studied during
the COVID-19 emergency. Indeed, it has been
shown that patients with ESS who had contracted
COVID-19 had a longer hospital stay, more com-
plications, higher frequency of intubation and
transfer to the intensive care unit".

In the specific field of orthopedics, ESS has
been related to a higher risk of developing
post-operative anemia in patients undergoing sur-
gery for hip fractures®.

Among the other biological markers, CRP has
been for a long time the first choice to evaluate
patients at high risk of mortality after surgery,
although, on the other hand, neutrophil-to-lym-

phocyte ratio (NLR) appeared to be a more
reliable and easier marker to use””. NLR is an
easy tool to obtain, since a simple WBC count is
necessary, and it is a reliable marker of subclini-
cal inflammation?'. Neutrophils and lymphocytes
play an important role in inflammatory response:
the count of neutrophils increases resulting in
a release of cytokines and molecular mediators
while lymphocytes undergo demargination and
apoptosis, which lead to lymphocytopenia. NLR
reflects the balance between these two mecha-
nisms and thus is a reliable index of inflammation
and stress*.

While considering the different mortality rate
of their patients, Temiz and Ersozli * found a
significant correlation between admission NLR
values and poor prognosis, independently from
the diagnosis.

On the other hand, in our study we observed
how high NLR values are significatively related
to post-operative complications (27%), compared
to the control group (8%).

NLR is also useful to predict 30-days, 6- and
12-months outcomes after emergency abdomi-
nal surgery in the elderly®* and risk of death 2
years following vascular surgery®. According
to the abovementioned studies, though, NLR
is to be considered as a risk factor more than a
predictive one, and it should be used in addition
to other well-known risk factors such as age,
male sex, and comorbidities. This is true, con-
sidering the values of NLR after 5 days after
surgery?S.

As we also observed in our study, both ESS
and NLR seem to be related to the risk of devel-
oping an infection in the postoperative period.
These two factors already came out as help-
ful prognostic biomarkers both in sepsis®’ and
COVIDI19%. It could be interesting to investigate
if they could be implemented in clinical practice
among the already well-known risk factors of
infection in PFF?,

Despite that, NLR has been found to be a good
predictive factor, easy to obtain and to under-
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stand, to evaluate the patient before surgery as
higher admission NLR values relate to a higher
rate of post-operative complications.

As mentioned before both ESS and NLR found
several applications as prediction markers of poor
prognosis in a wide variety of patients. Despite
that, they failed to become standardized param-
eters due to the weak feedback and the lack of
consensus from physicians. Recognizing their
role in the inflammatory processes, we suggested
a cross analysis of the two factors to increase
their reliability*°.

In particular, elderly patients with hip fractures
show a persistent inflammatory state in the post-
operative period associated with a higher risk to
develop complications such as anemia and car-
diovascular issues’'.

As emerged from the literature and our study
itself, both ESS and NLR are alone helpful pre-
dictive factors in elderly patients undergoing sur-
gery. For this reason, we decided to analyze the
association between ESS and NLR as negative
predictive factors in patients with proximal femur
fractures.

Our analysis showed how ESS group presented
not only a higher risk of complications (27%),
compared to the control group (8%), but also a
higher NLR.

Femur fractures alone already bear a high-mor-
tality rate and having a predictive index can be
decisive for the management of surgical plan-
ning*.

In our specific case, the ESS group showed a
significant increase (p=0.001) of the NLR com-
pared to the control group. Moreover, the patients
in the ESS group who also showed higher NLR
values, came out with a statistically significant
rate of complications (p=0.03).

Limitations

One of the limitations of our study was the
size of the sample. A larger number of patients,
especially in the context of a multicenter study,
could have brought more reliability to the results.
Moreover, ours was a retrospective study, so it is
clear the need of an observational study to vali-
date the results.

Another aspect that should be considered is
that we had no data regarding the pre-operative
thyroid hormonal axis of the patients. It could be
interesting to analyze if ESS was present before
the trauma or if it was triggered by the trauma
itself.

Conclusions

Despitethe limitations of this study, the results ob-
served by now are promising and point out how both
ESS and NLR are related to a higher risk of compli-
cations and mortality in patients with hip fractures.
Our hope is to validate these two values as stan-
dardizes predictive factors to use in the preopera-
tive evaluation of elderly with hip fractures.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Acknowledgements
None.

Funding

Publication costs are funded by Orthopaedic and Trau-
matology School of Universita Cattolica del Sacro Cuore
(Rome). The funders did not play any role in the design of
the study, the collection, analysis, and interpretation of da-
ta, or in writing of the manuscript.

Data Availability Statement

The datasets generated during and/or analysed during the
current study are available from the corresponding author
on reasonable request.

Informed Consent

A written informed consent for scientific purposes and clin-
ical data collection was obtained according to institution-
al protocol.

Ethics Approval

The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional
Review Board of Orthopedic and Traumatology Institute.

ORCID ID

Luigi Cianni: 0000-0003-1439-2917; Andrea Perna: 0000-
0002-2475-1955; Silvia Pietramala: 0000-0001-9489-3230;
Andrea De Fazio: 0000-0001-8321-532X; Maria Serena Ol-
iva: 0000-0001-9555-4943; Maria Beatrice Bocchi: 0000-
0002-0363-4514; Marcello Covino: 0000-0002-6709-2531;
Antonio Ziranu: 0000-0002-6789-7495; Raffaele Vitiello:
0000-0003-2321-9665.

References

1) Burge RT, King AB, Balda E, Worley D. Method-
ology for estimating current and future burden of
osteoporosis in state populations: application to
Florida in 2000 through 2025. Value Health 2003;
6: 574-583.



L. Cianni, A. Perna, S. Pietramala, A. De Fazio, et al

4)

10)

11)
12)

13)

14)

Tanski W, Kosiorowska J, Szymariska-Chabows-
ka A. Osteoporosis - risk factors, pharmaceutical
and non-pharmaceutical treatment. Eur Rev Med
Pharmacol Sci 2021; 25: 3557-3566.

Cazzato G, Masci G, Liuzza F, Capasso L, Flo-
rio M, Perisano C, Vitiello R, Ciolli G, Maccau-
ro G. Secondary femur fracture following treat-
ment with anterograde nailing: the state of the
art. J Biol Regul Homeost Agents 2018; 32: 151-
155.

Cauteruccio M, Vitiello R, Perisano C, Covino M,
Sircana G, Piccirillo N, Pesare E, Ziranu A, Mac-
cauro G. Euthyroid sick syndrome in hip fractures:
Evaluation of postoperative anemia. Injury 2020;
51: 9-12.

Vitiello R, Perisano C, Covino M, Perna A, Bian-
chi A, Oliva M.S, Greco T, Sirgiovanni M, Mac-
cauro G. Euthyroid sick syndrome in hip fractures:
Valuation of vitamin D and parathyroid hormone
axis. Injury 2020; 51: 13-16.

Covino M, Vitiello R, De Matteis G, Bonadia N,
Piccioni A, Carbone L, Zaccaria R, Cauteruc-
cio M, Ojetti V, Franceschi F. Hip Fracture Risk
in Elderly With Non-End-Stage Chronic Kidney
Disease: A Fall Related Analysis. Am J Med Sci
2022; 363: 48-54.

Zargar AH, Ganie MA, Masoodi SR, Laway BA,
Bashir MI, Wani Al, Salahuddin M. Prevalence
and pattern of sick euthyroid syndrome in acute
and chronic non-thyroidal illness--its relationship
with severity and outcome of the disorder. J As-
soc Physicians India 2004; 52: 27-31.

Bottu¢ K, Bociek A, Dziugiet R, Bociek M, Zapol-
ski T, Dagbrowski W, Jaroszynski A. Neutro-
phil-Lymphocyte Ratio (NLR) Reflects Myocardial
Inhomogeneities in Hemodialyzed Patients. Me-
diators Inflamm 2020; 3; 2020: 6027405.

Lowsby R, Gomes C, Jarman |, Lisboa P, Nee PA,
Vardhan M, Eckersley T, Saleh R, Mills H. Neu-
trophil to lymphocyte count ratio as an early indi-
cator of blood stream infection in the emergency
department. Emerg Med J 2015; 32: 531-534.

Longo M, Granata F, Ricciardi K, Gaeta M, Blan-
dino A. Contrast-enhanced MR imaging with fat
suppression in adult-onset septic spondylodisci-
tis. Eur Radiol 2003; 13: 626-637.

Femur. J Orthop Trauma 2018; 32: 33-44.

Cazzato G, Oliva MS, Masci G, Vitiello R, Smim-
mo A, Matrangolo MR, Palmacci O, D’Adamio S,
Ziranu A. Femoral neck fracture: the reliability
of radiologic classifications. BMC Musculoskelet
Disord 2022; 25: 1063.

Qi Q, Zhuang L, Shen Y, Geng Y, Yu S, Chen
H, Liu L, Meng Z, Wang P, Chen Z. A novel sys-
temic inflammation response index (SIRI) for
predicting the survival of patients with pancreat-
ic cancer after chemotherapy. Cancer 2016; 122:
2158-2167.

Pappa TA, Vagenakis AG, Alevizaki M. The
nonthyroidal iliness syndrome in the non-critically
ill patient. Eur J Clin Invest 2011; 41: 212-220.

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Maia AL, Kim BW, Huang SA, Harney JW, Larsen
PR. Type 2 iodothyronine deiodinase is the major
source of plasma T3 in euthyroid humans. J Clin
Invest 2005; 115: 2524-2533.

Wang J, Yuan W, Dong R, Liu N, Liu D, Zhou Y.
Predictors for euthyroid sick syndrome and its im-
pact on in-hospital clinical outcomes in high-risk
patients undergoing coronary artery bypass graft-
ing. Perfusion 2019; 34: 679-688.

Nammas W, Mostafa M, Sabry |, Abdel-Aziz
M, Kabil H. Thyroid hormone patterns in elder-
ly patients undergoing elective coronary proce-
dures. Eur Rev Med Pharmacol Sci 2011; 15:
175-180.

Girvent M, Maestro S, Hernandez R, Carajol I,
Monné J, Sancho JJ, Gubern JM, Sitges-Ser-
ra A. Euthyroid sick syndrome, associated endo-
crine abnormalities, and outcome in elderly pa-
tients undergoing emergency operation. Surgery
1998; 123: 560-567.

Swistek M, Broncel M, Gorzelak-Pabi$ P,
Morawski P, Fabi§ M, Wozniak E. Euthyroid Sick
Syndrome as a Prognostic Indicator of COVID-19
Pulmonary Involvement, Associated With Poorer
Disease Prognosis and Increased Mortality. En-
docr Pract 2022; 28: 494-501.

Beloosesky Y, Grinblat J, Pirotsky A, Weiss A,
Hendel D. Different C-reactive protein kinetics in
post-operative hip-fractured geriatric patients with
and without complications. Gerontology 2004; 50:
216-222.

Acarturk G, Acay A, Demir K, Ulu MS, Ahsen A,
Yuksel S. Neutrophil-to-lymphocyte ratio in in-
flammatory bowel disease - as a new predictor of
disease severity. Bratisl Lek Listy 2015; 116: 213-
217.

Zahorec R. Neutrophil-to-lymphocyte ratio, past,
present and future perspectives. Bratisl Lek Listy
2021; 122: 474-488.

Temiz A, Ers6zli S. Admission neutrophil-to-lym-
phocyte ratio and postoperative mortality in elder-
ly patients with hip fracture. Ulus Travma Acil Cer-
rahi Derg 2019; 25: 71-74.

Vaughan-Shaw PG, Rees JR, King AT. Neutro-
phil lymphocyte ratio in outcome prediction after
emergency abdominal surgery in the elderly. Int J
Surg 2012; 10: 157-162.

Bhutta H, Agha R, Wong J, Tang TY, Wilson YG,
Walsh SR. Neutrophil-lymphocyte ratio predicts
medium-term survival following elective major
vascular surgery: a cross-sectional study. Vasc
Endovascular Surg 2011; 45: 227-231.

Forget P, Moreau N, Engel H, Cornu O, Bo-
land B, De Kock M, Yombi JC. The neutro-
phil-to-lymphocyte ratio (NLR) after surgery for
hip fracture (HF). Arch Gerontol Geriatr 2015;
60: 366-371.

Huang Z, Fu Z, Huang W, Huang K. Prognostic
value of neutrophil-to-lymphocyte ratio in sepsis:
A meta-analysis. Am J Emerg Med 2020; 38: 641-
647.



Correlation between NLR and Euthyroid Sick Syndrome in elderly patients with PFF

28)

29)

30)

Sparano, C., Zago, E., Morettini, A. Nozzoli C.,
Yannas D., Adornato V., Caldini E., Vaudo M.,
Maggi M., Petrone L. Euthyroid sick syndrome as
an early surrogate marker of poor outcome in mild
SARS-CoV-2 disease. J Endocrinol Invest 2022;
45: 837-847.

Basilico M, Vitiello R, Oliva MS, Covino M, Gre-
co T, Cianni L, Dughiero G, Ziranu A, Perisano
C, Maccauro G. Predictable risk factors for infec-
tions in proximal femur fractures. J Biol Regul Ho-
meost Agents 2020; 34: 77-81.

Ansar W, Ghosh S. Inflammation and Inflamma-

tory Diseases, Markers, and Mediators: Role of
CRP in Some Inflammatory Diseases. Biology of

31)

32)

C Reactive Protein in Health and Disease 2016;
24: 67-107.

Belangero W, Barla JD, Rienzi Bergalli DH, Olarte
Salazar CM, Fernandez DS, Mite Vivar MA, Zyl-
berberg A, Carabelli GS, Kfuri M Jr. Nutrition and
Inflammation Influence 1-Year Mortality of Surgi-
cally Treated Elderly Intertrochanteric Fractures:
A Prospective International Multicenter Case Se-
ries. Geriatr Orthop Surg Rehabil 2019; 23; 10:
151459318816982.

Patsiogiannis N, Kanakaris NK, Giannoudis PV.
Periprosthetic hip fractures: an update into their
management and clinical outcomes. EFORT
Open Rev 202; 4: 75-92.



