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Vitamin D and impact on overall health
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LEARNING OBJECTIVES
Upon completion of this article, the reader will be able to:

1. Discuss how vitamin D is metabolized.

2. Describe vitamin D metabolites and their role in overall 
health and testing for levels of vitamin D.

3. Describe the testing technologies used to measure levels of 
vitamin D and testing rates worldwide.

4. Describe the potential medical complications of vitamin D 
deficiency. 

V itamin D is an essential nutrient that is well known for 
its role in maintaining bone health. Additionally, vitamin 
D is important in immune function and has been recog-

nized for other health benefits, including reducing the risk of 
chronic diseases. The most important role of vitamin D is to 
regulate two key players in bone mineralization — calcium 
and phosphorus — but it also plays a critical role in many bio-
logical functions. Because vitamin D deficiency is associated 
with numerous increased health risks, the Endocrine Society 
continues to recommend vitamin D screening for at-risk groups. 
Understanding the prevalence of vitamin D deficiency and the 
impact of vitamin D status on overall health can help clinicians 
provide the appropriate patient care. 1-6

Vitamin D comes in two forms: vitamin D2 (ergocalciferol) is 
of plant origin, and can be found primarily in supplements, but 
also in foods such as mushrooms and some greens; vitamin D3 
(cholecalciferol) is produced in the skin after exposure to UV 
light of a specific wavelength (280-315 nm) and can be found 
in some foods, such as fortified dairy, fish oils, and cod liver 
oil. The difference between vitamin D2 and vitamin D3 lies 
in their chemical structure (side chain). Both vitamin D2 and 
vitamin D3 are biologically inactive prohormones that must be 
converted to the active vitamin D hormone through a two-step 
bio-activation process.1,2

Numerous metabolites are created when Vitamin D is 
activated.

25-Hydroxyvitamin D (25(OH)D)
25(OH)D, or calcidiol, is the form of vitamin D traditionally 
measured to evaluate vitamin D sufficiency. It is produced 
when vitamin D2 and D3 pass through the liver and undergo 
an enzymatic conversion (hydroxylation of carbon 25). The 
majority of vitamin D (D2 or D3) that is synthesized in the skin 
or ingested is converted to 25(OH)D; thus, the measurement 
of serum or plasma 25(OH)D has been adopted as an indicator 
of an individual’s vitamin D status.7,8

1,25-Dihydroxyvitamin D (1,25(OH)2D)
1,25(OH)2D is the active form of vitamin D. It is obtained upon 
the enzymatic conversion of 25(OH)D, which occurs primarily in 
the kidney (hydroxylation of carbon 1). 1,25(OH)2D, also known 

as calcitriol, maintains mineral homeostasis by enhancing the 
efficiency of calcium and phosphorus absorption from dietary 
sources in the small intestine. In the event that dietary calcium 
supply is not sufficient, 1,25(OH)2D can increase the mobilization 
of calcium from bone into circulation. Furthermore, 1,25(OH)2D 
acts on the kidney to preserve calcium by reducing its excretion 
in urine. 1,25(OH)2D levels are not typically used to evaluate 
vitamin D status due to the lack of correlation between the 
metabolite in the blood, and the levels of 25(OH)D or vitamin 
D. However, 1,25(OH)2D measurement is useful when kidney 
disease, hyperparathyroidism, sarcoidosis, and other bone and 
calcium disorders are suspected.7-11

24,25-Dihydroxyvitamin D and 
1,24,25-trihydroxyvitamin D
To inactivate and excrete 1,25(OH)2D in the urine, it needs to be 
transformed from a lipid soluble to a water-soluble molecule. The 
first step in this conversion is carried out by the 24-hydroxylase 
enzyme, which produces both 24,25-Dihydroxyvitamin D and 
1,24,25-trihydroxyvitamin D. A biological role for 24-hydroxylated 
vitamin D metabolites remains controversial. While inactivation 
of the active 1,25(OH)2D makes physiological sense, the role of 
inactivation of the not-yet-active 25(OH)D has been questioned. 
However, that 24-hydroxylation of 25(OH)D decreases the avail-
able substrate, affording a viable regulatory step.1,2,8,9

C3-epimer of 25(OH)D
The C3-epimer of 25(OH)D is an isomer of 25(OH)D, having 
the hydroxyl group on carbon 3 in a different spatial plane. It 
was initially found in infant blood samples, and it can be found 
at levels similar to or greater than 25(OH)D. Since its initial 
detection in pediatric samples, it was also detected in adults, 
albeit less frequently. When present, the C3-epimer is often 
detected at concentrations below 10 ng/mL, though in extreme 
cases levels as high as 30-50 ng/mL have been found. To date, 
no physiological role has been attributed to this metabolite, 
but increased interest exists to find why some subjects present 
with such high circulating amounts while others have none.1

Vitamin D assays 
Vitamin D status is commonly measured by either commercially 
available, or lab developed 25(OH)D assays. Methodologies for 
25(OH)D measurement include high performance liquid chro-
matography (HPLC), liquid chromatography-tandem mass spec-
trometry (LC-MS/MS), radioimmunoassay (RIA), and automated 
chemiluminescence immunoassay (CLIA).4 HPLC and LC-MS/
MS are chemical assay methods that can measure vitamin D 
metabolites separately. These methods demonstrate excellent 
analytical specificity and sensitivity. However, the initial capital 
investment, the labor and time-intensive nature of develop-
ment, and implementation of clinical LC-MS/MS assays, along 
with slow turnaround time are key factors hindering greater 
adoption of this method. Automated immunoassays are the 
most popular 25(OHD)D tests used by clinical laboratories for 
high volume testing. Their key advantages over chemical assay 
methods include relatively low cost, automated sample handling, 
quick turnaround time, and ease of use.12,13

Discordance in immunoassays has been observed due to 
differences in 25(OH)D2 and 25(OH)D3 recovery, C3-epimer 
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be 24% in the U.S., 37% in Canada, and 40% in Europe. Low 
levels of vitamin D have also been reported in India, Afghani-
stan, Tunisia and Pakistan with a prevalence higher than 20%.5 

Testing frequency has increased significantly in the last 20 years. 
For example, it increased by 4-fold between 2003 and 2013 in 
Canada,18 and 42-fold between 2002 and 2017 in Minnesota.19

There is not complete agreement in the world scientific com-
munity on the cut-off for insufficiency and deficiency, and a 
summary of various guidelines worldwide is shown in Table 
1. Screening in the general population is not recommended, 
as current evidence lacks either against or in favor of testing 
asymptomatic patients.20 However, screening for vitamin D 
levels is recommended for certain groups of at-risk subjects, 
which includes people with malnutrition, people with a seden-
tary lifestyle and obesity, elderly patients, patients with renal, 
gastrointestinal or liver disease, or people taking medications 
that alter vitamin D metabolism (anti-seizure, glucocorticoids, 
AIDS medications, antifungals, cholestyramine).5,21

Impact of vitamin D status on overall health 
Even though vitamin D deficiency has been associated with many 
diseases, the data are conflicting. In many clinical trials, 25(OH)
D measurements at baseline or after supplementation are not 
taken, which confounds outcome analysis on the effects of supple-
mentation on vitamin D deficiency.4 Importantly, vitamin D is a 
nutrient, and unlike a drug, it is difficult to control in randomized 
controlled trials because confounders such as habitual intake and 
sun exposure exist.22 Thus, even though the disease association 
with vitamin D may exist, cause-effect relationships have been 
difficult to show. The importance of vitamin D sufficiency may 
be in early prevention.  Studies that analyze available data on 
the general population — and that focus on productivity, health-
care costs, hospitalization, or mortality, independent of specific 
disease states — strongly suggest that subjects with adequate 
levels of vitamin D show less absenteeism,22 have lower health 
care costs,24-26 and lower mortality. 27, 28

Specifically, a study by Plotnikoff et al. assessed more than 
10,000 healthcare employees in the Midwest, and found dif-
ferences in work performance assessed by the Workplace 
Productivity and Activity Impairment questionnaire.29 Lower 
serum 25(OH)D levels were associated with statistically 
significant lower productivity, with subjects with vitamin D 
levels >40 ng/mL having the least amount of absenteeism. The 

cross-reactivity, and assay precision. In an effort to standardize 
25(OH)D immunoassays, the Center for Disease Control and 
Prevention established the Vitamin D Standardization Certifica-
tion Program (VDSCP) to evaluate the accuracy and precision 
of vitamin D tests and monitor their performance over time. 
The VDSCP also provides technical support to external quality 
assurance programs, proficiency testing programs, and research 
studies. The College of American Pathologists (CAP) and Vitamin 
D External Quality Assessment Scheme (DEQAS) surveys are 
two programs used to monitor the performance of laboratories 
using various methods for 25(OH)D testing.12,14

Potential complications of vitamin D deficiency
As mentioned above, vitamin D deficiency causes imbalance in 
calcium and phosphorus homeostasis resulting in bone changes. 
Mineralization defects in the skeleton can cause several bone 
abnormalities in children (like rickets), and increased bone and 
muscle pain with consequent risk of falls in adults.5 Low levels 
of vitamin D are clearly associated with greater illness severity, 
morbidity and mortality both in children and in adult patients.15

Beyond bones and muscle disorders, low serum 25(OH)D 
concentrations have been associated with several pathological 
conditions. In chronic kidney disease, decline of 25(OH)D levels 
have been associated with worsening of the disease, secondary 
hyperparathyroidism, low bone mineral density, muscle weak-
ness and risk of falls, metabolic syndrome and obesity, insulin 
resistance, left ventricular hypertrophy and atherosclerosis, 
vascular calcification and arterial stiffness, cognitive impairment 
and mortality.16 In pregnancy, low vitamin D levels have been 
associated with preeclampsia, gestational diabetes, low birth 
weight and premature birth.17 Vitamin D insufficiency also has 
been associated with cardiovascular events like hypertension, 
coronary artery disease, ischemic heart disease, heart failure, 
stroke, and type 2 diabetes. However, the causative role of 
vitamin D was not demonstrated in these conditions.6

Deficiency prevalence worldwide 
and increased testing rates
Vitamin D insufficiency and deficiency has been observed 
worldwide. Prevalence of vitamin D deficiency, defined as levels 
of 25(OH)D lower than 12 ng/mL, was reported in 6% of the 
population in the U.S., 7.4% in Canada, and 13% in Europe. 
Vitamin D insufficiency is more common and is reported to 

Guidelines Deficiency Insufficiency Sufficiency

ng/mL (nmol/L) ng/mL (nmol/L) ng/mL (nmol/L)

Institute of Medicine (IOM)31 <12 (30) 12-20 (30-50) ≥20 (≥50)

Endocrine Society Practice Guidelines5 <20 (50) 20-30 (50-75) ≥30 (≥75)

Scientific Advisory Committee on Nutrition and UK Department for 
Health32

<10 (25) ≥10 (≥25)

Global Consensus Recommendations on Prevention and 
Management of Nutritional Rickets33

<12 (30) 12-20 (30-50) ≥20 (≥50)

National Osteoporosis Society (UK)34 <12 (30) 12-20 (30-50) ≥20 (≥50)

Canadian Paediatric Society35 <10 (25) 10-30 (25-75) 30-90 (75-225)

Working Group of the Australian and New Zealand Bone and 
Mineral Society, Endocrine Society of Australia and Osteoporosis 
Australia36

<20 (50) ≥20 (≥50)

Italian Guidelines on Prevention and Treatment of Vitamin D 
Deficiency37

<20 (50) 20-30 (50-75) ≥30 (≥75)

Table 1. De�ciency cut-offs according to worldwide guidelines.
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be significantly different between mildly 
and severely deficient patients (5.2 days 
vs. 13.3 days) in patients from a surgical 
intensive care unit.28 Cost assessment of 
hospitalized patients also showed sig-
nificantly higher costs for the vitamin 
D-deficient patients.28 Finally, a meta-
analysis performed on data from more 
than 20,000 individuals from the general 
population in Europe demonstrated a 
very low risk of mortality in patients with 
25(OH)D levels >30 ng/mL. The all-cause 
mortality risk increased significantly as 
vitamin D deficiency was more severe.27

Many data on disease association with 
vitamin D exist, and vitamin D is often 
believed to be some sort of wonder drug. 
However, it is perhaps necessary to more 
strongly emphasize that it is not a drug, 
but a nutrient, and that its true impact 
is improved health rather than a cure 
for disease. There are existing studies 
that analyze certain variables, such as 
healthcare costs as surrogate measure-
ment of health. However, more studies 
are necessary to better understand the 
true impact of vitamin D on health. 
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authors estimated the potential annual 
payroll savings at $7.8 million for the 
employer when its employees achieved 
25(OH)D serum levels of 40 ng/mL.23

Furthermore, in healthy populations in 
northeastern Germany and in veterans 
in the Southeastern United States, inpa-
tient and outpatient costs were found to 

be significantly lower in patients with 
circulating 25(OH)D levels >20 ng/mL 
(Figure 1).24, 25

The risk of hospitalization was 2-5 
times lower in vitamin D sufficient pa-
tients as assessed by Kempker et al. in a 
population of Medicare beneficiaries.30

Hospital length of stay was also shown to 

Figure 1. Average total healthcare costs in study participants with 25(OH)D concentrations as indicated 
using 20 ng/mL as the reference cost (p<0.05). Averages with 95% conference intervals are shown.25

Vitamin D found its way back into the 
spotlight in 2021 with researchers, 
clinicians, and the public seeking 
protection against COVID-19. With 
a whopping 450+ scholarly articles 
published on the relationship 
between vitamin D and COVID-19 in 
2021 alone, we are all scrambling to 
keep up with the latest findings.

Numerous studies have revealed 
a wide range of pharmacological 
and physiological functions of vita-
min D, including anti-inflammatory, 
antioxidant, and antiviral effects. 
Of particular interest, the relation-
ship between vitamin D sufficiency 
and lowered risk and severity of 
respiratory tract infections has also 
been thoroughly researched.1 Is it 
too much to hope that this so-called 
“miracle vitamin” could be the 
key to lowered risk and severity of 
COVID-19?

Demir and colleagues showed 
promising results in their recent 
publication Vitamin D deficiency is 
associated with COVID-19 positivity 
and severity of the disease.2 In this 
retrospective study, very severe 
vitamin D deficiency (<10 ng/mL) 
was considerably more common 

Link between vitamin D deficiency and increased COVID-19 severity
By Andrea Diebel, MS; Ilaria Valente, PhD; and Claudia Zierold, PhD

in Turkish adult COVID-19 patients 
(44%) than in non-COVID-19 patients 
(31%). Among COVID-19-positive 
patients, the group with vitamin 
D levels of >30 ng/mL had signifi-
cantly shorter hospital stays, lower 
numbers of affected lung segments, 
and lower D-dimer and C-reactive 
protein levels (markers of systemic 
inflammation). It is also worth not-
ing that an astonishing 94.27% 
of the COVID-19-positive patients 
and 93.07% of the non-COVID-19 
patients had vitamin D levels below 
30 ng/mL, the generally accepted 
vitamin D sufficiency cutoff. This 
substantiates the need for contin-
ued vitamin D deficiency screening 
in at-risk groups.

Similar findings have been 
reported in studies performed in 
other countries. In a U.S. cohort 
study of 489 patients, the relative 
risk of testing positive for COVID-19 
was 1.77 times greater for patients 
with likely vitamin D deficiency 
when compared to patients with 
likely vitamin D sufficiency.3 Simi-
larly, significantly lower vitamin D 
levels were found in COVID-19-pos-
itive patients (median value 11.1 

ng/mL), compared with negative 
patients (24.6 ng/mL) in a retrospec-
tive study of 107 Swiss adults.4

While these studies suggest that 
vitamin D deficiency is associated 
with increased risk and severity of 
COVID-19, further research is needed 
to fully understand this relationship. 
There are various other potentially 
contributing chronic conditions and 
behavioral factors that could play a 
role in COVID-19 severity.
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Conclusions
The prevalence of vitamin D deficiency 
and insufficiency ranges from 6%-40% 
worldwide, demonstrating the impor-
tance of screening for vitamin D defi-
ciency in at-risk groups using an accurate 
and reliable 25(OH)D assay. Candidates 
for screening include people with mal-
nutrition, sedentary lifestyle and obesity, 
elderly patients, and patients with renal, 
gastrointestinal or liver disease, or those 
taking medication that may alter vitamin 
D metabolism.

The number of people in these groups 
continues to rise, creating a significant 
increase in vitamin D testing rates. Even 
though an association between vitamin 
D deficiency and chronic diseases has 
been observed in numerous clinical 
trials, a cause-and-effect relationship 
has been difficult to demonstrate because 
vitamin D is a nutrient, not a drug, and 
levels can be influenced by many factors. 
Regardless, vitamin D sufficiency has 
been shown to reduce absenteeism and 
lower both healthcare costs and mortal-
ity. Vitamin D sufficiency should be ap-
proached as a means toward improved 
health rather than a cure for disease. 
However, more studies are necessary 
to better understand the true impact of 
vitamin D on health. 
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ZĞĐŽŐŶŝƟŽŶ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�ŽĨ�
�ŽŵŵƵŶŝƚǇ��ĐƋƵŝƌĞĚ��ĐƵƚĞ�<ŝĚŶĞǇ�/ŶũƵƌǇ

The incidence of acute kidney injury (AKI) has substantially increased over the last two decades, with 
the fastest rise occurring in low- and middle-income countries (LMIC). AKI is often a silent disease; 
thus screening is essential for its detection. Once AKI is established, it can create a tremendous burden 
on the health care system: it is expensive to manage, prolongs hospitalization, and is associated with 
increased mortality and risk of development of chronic kidney disease (CKD). In LMIC, limited access 
to diagnostic and therapeutic interventions hinders AKI early detection, management, and outcome. 

Dr. Ravindra Mehta, an internationally recognized nephrologist, was the lead author and investigator 
of a multi-country, International Society of Nephrology (ISN) sponsored study demonstrating that 
a comprehensive program of point-of-care creatinine/eGFR testing, urine dipstick testing, and 
protocolized care management can improve the recognition of AKI in low-resource settings, improve 
clinical outcomes, and reduce the overall costs of treating kidney disease.

Primary Presenter
Ravindra Mehta, MD
Professor of Medicine, Division of Nephrology,
Department of Medicine,
University of California, San Diego

dŚĞ�hƐĞ�ŽĨ�WŽŝŶƚ�ŽĨ��ĂƌĞ�dĞƐƟŶŐ�ĨŽƌ�<ŝĚŶĞǇ�&ƵŶĐƟŽŶ
Nova Biomedical has a strong portfolio of point-of-care (POC) capillary fingerstick devices for 
creatinine/eGFR testing of kidney function in a variety of settings. This includes not only screening for 
AKI and CKD in LMIC and other remote areas, but screening for eGFR prior to contrast administration, 
as an outpatient, and in telenephrology. This presentation will highlight the utility and accuracy of Nova 
StatSensor Creatinine/eGFR for kidney function screening in multiple settings. 

Presenter 
Dennis Begos, MD, FACS, FACRS
Medical Director, 
Medical and Scientific A�airs, 
Nova Biomedical

Nova Biomedical’s Educational Webinar Series Presents:

novabiomedical.com

Webinar Dates:
Thursday, December 2nd, 1:00 PM ET 
Thursday, December 16th, 1:00 PM ET 

Register Now at: 
novabiomedical.com/akiwebinar-mlo

�ĚƵĐĂƟŽŶĂů��ƌĞĚŝƚƐ

This program o�ers 1 hour of P.A.C.E. continuing education credits. Nova Biomedical is approved 
as a provider of continuing education programs in the clinical laboratory sciences by the ASCLS 
P.A.C.E.® Program.

This program has been approved by the American Association of Critical-Care Nurses (AACN), 
for 1.00 CERPs, Synergy CERP Category A, File Number 23891. Approval refers to recognition 
of continuing education only and does not imply AACN approval or endorsement of the content 
of this educational activity, or the products mentioned.

2111MLO_NovaBiomedical_Webinar   1 10/8/21   10:32 AM
08-13_MLO202111_CEStory_MECH_PC_MW_LW.indd   12 10/12/2021   9:04:25 AM



NOVEMBER 2021   MLO-ONLINE.COM14

Send your $20 check payable to Northern Illinois University with this form to: University Outreach Services, Northern Illinois University, DeKalb, IL 60115-2860 Phone: 815-753-0031
FEE NOT REFUNDABLE OR TRANSFERABLE

NAME   MAILING ADDRESS

CITY STATE ZIP  INSTITUTION/FACILITY

PHONE   E-MAIL ADDRESS

 HOME   WORK

PLEASE PRINT CLEARLY

CE Licensure Information for FL and CA:
FL: Your FL license number:____________________  

(required for CE credit)
CA: Accrediting Agency:  0001  

(for use in submitting your CE credits to CA)

P = Poor; E = Excellent

1. To what extent did the article focus 
on or clarify the objectives? 

P   E
2. To what extent was the article  

well-organized and readable?

P   E
3. How will you use the CE units?

state license employment

recerti�cation other
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CONTINUING EDUCATION TEST

1. Vitamin D is an essential nutrient that is well 
known for its role in maintaining ______________.

	{ eye health
	{ bone health
	{ blood health
	{ kidney health

2. Vitamin D regulates which two key players in 
mineralization?

	{ hydrogen and sulfur
	{ potassium and magnesium
	{ calcium and phosphorus
	{ magnesium and calcium

3. Vitamin D2 (ergocalciferol) is of ________ origin 
and can be found in ___________.

	{ animal, steak
	{ animal, fish
	{ plant, banana
	{ plant, mushrooms

4. Vitamin D3 (cholecalciferol) is produced in the 
___________ and can be found in ______________.

	{ factory, dietary supplements
	{ skin, fish oil
	{ kidneys, milk
	{ bones, steak

5. The difference between vitamin D2 and vitamin 
D3 lies in their _______________.

	{ chemical structure
	{ nucleus
	{ spike protein
	{ physical characteristics

6. Both vitamin D2 and vitamin D3 are biologically 
inactive prohormones that must be converted to 
the active vitamin D ____________.

	{ mineral
	{ hormone
	{ chemical
	{ supplement

7. 25(OH)D, or _____________, is the form of vitamin 
D traditionally measured to evaluate vitamin D 
sufficiency.

	{ calcium
	{ dydroxyol
	{ hydroxiziole
	{ calcidiol

8. Vitamin D2 and D3 pass through the _________ 
and undergo an enzymatic conversion 
(hydroxylation of carbon 25).

	{ stomach
	{ intestines
	{ liver
	{ gallbladder

9. The majority of vitamin D (D2 or D3) that is 
synthesized in the skin or ingested is converted 
to _________.

	{ 35(OH)D
	{ 25(OH)D

	{ calcium
	{ bone

10. The enzymatic conversion of 25(OH)D occurs 
primarily in the _________ (hydroxylation of 
carbon 1).

	{ liver
	{ stomach
	{ intestines
	{ kidney

11. ____________ maintains mineral homeostasis 
by enhancing the efficiency of calcium and 
phosphorus absorption from dietary sources in 
the small intestine.

	{ Calcitriol
	{ Sodium
	{ Magnesium
	{ Potassium

12. ___________ can increase the mobilization of 
calcium from bone into circulation.

	{ Sodium
	{ Magnesium
	{ 1,25(OH)2D
	{ 25-Dihydroxyvitamin D

13. 1,25(OH)2D levels are __________ used to evaluate 
vitamin D status due to the lack of correlation 
between the metabolite in the blood, and the 
levels of 25(OH)D or vitamin D.

	{ always
	{ not typically
	{ never
	{ efficient to be

14. 1,25(OH)2D measurement is useful when 
______________ are suspected.

	{ kidney diseases
	{ hyperparathyroidism
	{ sarcoidosis
	{ any of the above

15. To inactivate and excrete in the urine, 1,25(OH)2D 
needs to be transformed from a(n) _____________ 
molecule.

	{ ionized
	{ lipid soluble to a water soluble
	{ water soluble to a lipid soluble
	{ mutated

16. The C3-epimer of 25(OH)D is _________ of 25(OH)
D, having the hydroxyl group on carbon 3 in a 
different spatial plane.

	{ a mutation
	{ an ionized form
	{ the protein spike
	{ an isomer

17. ___________________ are the most popular 
25(OHD)D tests used by clinical laboratories for 
high volume testing.

	{ Molecular tests
	{ Blood tests
	{ Urine tests
	{ Automated immunoassays

18. Mineralization defects in the skeleton can cause 
___________.

	{ rickets
	{ bone abnormalities
	{ bone and muscle pain
	{ all of the above

19. Decline of 25(OH)D levels have been associated 
with _____________.

	{ secondary hyperparathyroidism and 
atherosclerosis

	{ left ventricular hypertrophy and cognitive 
impairment

	{ metabolic syndrome, insulin resistance and 
obesity

	{ all of the above

20. Prevalence of vitamin D deficiency, defined as 
levels of 25(OH)D lower than 12 ng/mL, was 
reported in _____ of the population in the U.S.

	{ 29%
	{ 6%
	{ 12%
	{ 36%

Vitamin D and impact on overall health 
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One analyzer 
does more.  
A lot more. 
The world leader in 
vitamin D testing, and 
also your complete 
VROXWLRQ�IRU�VLPSOL�HG�
specialty testing

To see our full menu and learn more, visit  
www.diasorin.com or call 1-800-328-1482.

The DiaSorin LIAISON® XL immunoassay analyzer�SURYLGHV� ODERUDWRULHV�ZLWK�D�PRUH�HɝFLHQW��

KLJKHU�FDSDFLW\�VROXWLRQ�WR�VXSSRUW�IDVWHU�SDWLHQW�FDUH��7KLV�IXOO\�DXWRPDWHG�V\VWHP�R�HUV�VXSHULRU�

performance through innovative features, high throughput, and easy-to-use reagents and 

consumables. The LIAISON® XL has the broadest menu of specialty testing currently available on the 

market.

2021 DiaSorin Inc. All rights reserved. For the US only. Product availability subject to required regulatory approvals.  

INEFECTIOUS DISEASES

COVID-19*†

Tuberculosis 
Lyme 
Infection Management 
ZIKA 
Treponema 
ToRCH 
MMRV 
EBV

HEPATITIS + HIV

Viral Hepatitis and 
Retroviruses

GASTROINTESTINAL

Meridian H. pylori SA‡

Calprotectin
Elastase-1
H. pylori IgG

METABOLICS             
Bone & Mineral 
Anemia

ENDOCRINE 
Hypertension 
Growth 
Diabetes 
Thyroid 
Reproductive


7KHVH�WHVWV�KDYH�QRW�EHHQ�)'$�FOHDUHG�RU�DSSURYHG��EXW�KDYH�EHHQ�DXWKRUL]HG�E\�)'$�XQGHU�DQ�(8$�IRU�XVH�E\�ODERUDWRULHV�FHUWL�HG�XQGHU�&/Ζ$�WKDW�PHHW�UHTXLUHPHQWV�WR�SHUIRUP�
moderate or high complexity tests; these tests have been authorized only for the detection of IgG†and IgM† antibodies against SARS-CoV-2, not for any other viruses or pathogens; 
and these test are only authorized for the duration of the declaration that circumstances exist justifying the authorization of emergency use of in vitro diagnostics for detection and/
or diagnosis of COVID-19 under Section 564(b)(1) of the Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization is terminated or revoked sooner. 

ȍ7KLV�SURGXFW�KDV�QRW�EHHQ�)'$�FOHDUHG�RU�DSSURYHG��EXW�KDV�EHHQ�DXWKRUL]HG�E\�)'$�XQGHU�DQG�(8$�IRU�XVH�E\�ODERUDWRULHV�FHUWL�HG�XQGHU�&/Ζ$�WKDW�PHHW�UHTXLUHPHQWV�WR�SHUIRUP�
moderate or high complexity tests. This product has been authorized only for the detection of proteins from SARS-CoV-2, not for any other viruses or pathogens. The emergency use 
of this product is only authorized for the duration of the declaration that circumstances exist justifying the authorization of emergency use of in vitro diagnostics for detection and/
or diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food Drug and Cosmetic Act, 21 U.S.C. § 360bbb3(b)(1), unless the declaration is terminated or the authorization is 
UHYRNHG�VRRQHU��1HJDWLYH�UHVXOWV�VKRXOG�EH�WUHDWHG�DV�SUHVXPSWLYH�DQG�FRQ�UPDWLRQ�ZLWK�D�PROHFXODU�DVVD\��LI�QHFHVVDU\��IRU�SDWLHQW�PDQDJHPHQW�PD\�EH�SHUIRUPHG��1HJDWLYH�
results do not rule out SARS-CoV-2 infection and should not be used as the sole basis for treatment or patient management decisions, including infection control decisions. Negative 
results should be considered in the context of a patient’s recent exposures, history, and the presence of clinical signs and symptoms consistent with COVID-19. 

‡ In collaboration with Meridian Bioscience
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