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↑Question Is there a relationship between serum magnesium 
level and clinical and laboratory manifestations in systemic 
lupus erythematosus? 
 

Findings We did not find a relationship between SLE score 
and disease activity with hypomagnesemia. Among the clinical 
manifestations of lupus, only serum magnesium was 
significantly lower in those with leukopenia than in those 
without leukopenia. 

 
→Meaning Measuring magnesium in lupus patients with 
leukopenia should be considered. 
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Abstract 
   Background and Objectives: Recent studies have reported varying degrees of associations between the 
alterations of serum elements levels with the onset and severity of various autoimmune diseases. Therefore, 
we aimed to investigate the effects of changes in magnesium levels, which are either the primary or the 
essential cofactor in many metabolic and biochemical reactions, on the development of SLE.  
   Methods: This analytical cross-sectional study evaluated individuals suffering from SLE, visited between 
March 2021 and March 2022. Demographic data, clinical presentation, and laboratory indices related to SLE 
were documented in those meeting the eligibility criteria. Then, they were divided into different groups 
based on age, sex, and serum magnesium level, and their differences were analyzed. 
   Results: One hundred patients with SLE (90% women and 10% men) with a mean age of 41.7 years had 
(87%) normomagnesemia, 11% had hypomagnesemia (which were 100% women), and 2% had 
hypermagnesemia. serum magnesium was significantly lower in those with leukopenia than in those without 
leukopenia (P < 0.01). In addition, the mean serum magnesium levels were significantly different between 
patients based on their SLEDAI-2k classifications (P < 0.01) We found that as the disease activity increased, 
the serum magnesium level also increased, yet the latter never surpassed the normal upper limit.  
   Conclusion: Among the clinical manifestations of lupus, only serum magnesium was significantly lower 
in those with leukopenia than in those without leukopenia. Therefore, measuring magnesium in lupus 
patients with leukopenia should be considered. Of course, it should be noted that the small sample size 
affects the generalizability of the results, and a study with a larger sample size and a control group is 
recommended. 
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1. Introduction 

ystemic Lupus Erythematosus (SLE) is a chronic 
progressive autoimmune disorder with various 
clinical and laboratory findings (1).SLE can in-

volve several body organs, leading to significant morbidi-
ty and mortality in those suffering (e.g., the 5-year and 15-
20-year survival rates are about 90 and 80%, respectively) S
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(1-3). Therefore, investigating the factors with potentially 
high impact on the disorder's frequency and severity of 
presentations is essential, one of which currently of high 
interest being the trace elements. 

The magnitude of the effects of trace elements, includ-
ing copper, zinc, manganese, iron, and magnesium, consti-
tuting about 0.01% of the total body weight, has been em-
phasized in many physiological and vital processes of the 
body (4-6). For instance, recent studies have revealed a 
significant relationship between the alterations of these 
elements' serum levels with the onset and severity of vari-
ous autoimmune diseases such as Rheumatoid Arthritis (7-
9). Furthermore, considering the significant effects of 
magnesium ions — which are divalent cations— as either 
the primary or the essential cofactor in many metabolic 
and biochemical reactions, including cellular respiration, 
glycolysis, membrane transportation, and DNA replica-
tion, the effects of changes in magnesium levels in the 
development of SLE should be sought with great attention 
to detail (10-12). 

Unfortunately, studies on the relationship between se-
rum magnesium levels and SLE have been scarce and 
have yielded contradictory findings (13-15). One study 
found lower serum magnesium levels in SLE patients, but 
these levels did not correlate with higher inflammatory 
parameters (13). Another study also reported lower serum 
magnesium levels in SLE patients, but viewed them as a 
presentation of the disease rather than a factor in its de-
velopment (14). Additionally, fractional magnesium ex-
cretion differed significantly between SLE patients and 
those without the disorder in one study, but other factors 
like creatinine clearance, urine protein levels, and blood 
pressure did not show significant differences (16). Anoth-
er study found that exogenous magnesium decreased acti-
vated partial thromboplastin time in SLE patients with 
high levels of lupus anticoagulants, while it increased in 
healthy controls (17). Furthermore, one study reported 
higher nutritional magnesium intake in SLE patients com-
pared to healthy individuals, but another study found no 
difference in serum magnesium levels between the SLE 
and control groups (15, 18). 

With all things mentioned in mind and amid the vast 
heterogeneity of findings, we aimed to determine serum 
magnesium levels in those with SLE and its association 
with the frequency and severity of the disease presenta-
tions. 

 
2. Materials and Methods 

2.1. Study Design 
The current study's design was analytical cross-sectional 

and ethically approved by the local institutional review 
board (IRB) while also strictly abiding by the guidelines 
of the World Medical Association (WMA) provided in the 
declaration of Helsinki. Moreover, all the included indi-
viduals were provided with details of the conduction 
method of the study, and written informed consent was 
then obtained. 

 
2.2. Participants and eligibility criteria 
The population of interest was those suffering from 

SLE, visited between March 2021 and March 2022 in our 
region's Rheumatology referral center. 

The inclusion criteria comprised having a confirmed di-
agnosis of SLE based on the Systemic Lupus International 
Collaborating Clinics (SLICC) criteria (i.e., either meeting 
a minimum 4 out of the 17 defined criteria, at least one of 
each being clinical and another immunologic or having a 
biopsy confirming lupus nephritis along with a higher than 
cut-off anti-nuclear  titer (1/80)  (19). 

In addition, the exclusion criteria then included having 
any ongoing malignancy, infection, chronic kidney dis-
ease (stages three or above based on the Kidney Disease 
Outcomes Quality Initiative (KDOQI) 2002 (20),  having 
an estimated Glomerular Filtration Rate (eGFR) < 30 
mL/min/1.73m2), or having hepatic failure and consumed 
alcohol. Finally, those meeting the eligibility criteria were 
selected for the next steps. 

 
2.3. Data collection 
The demographic data (i.e., age and sex), the clinical 

presentation, and the indices' values of obtained laboratory 
tests, brought below, were sought and documented: 

• Presence or absence of: 
o General manifestations, including fever and chills 
o Neuropsychiatric manifestations (e.g., lupus head-

ache, cranial nerves or visual disturbances, cerebrovascu-
lar accidents, seizure, and psychosis) or organic brain 
syndrome (i.e., cerebral dysfunction not due to either in-
fection or metabolic causes, including the altered level of 
consciousness or mental status, and behavioral changes) 
o Musculoskeletal manifestations (e.g., myositis or ar-

thritis) 
o Renal manifestations (e.g., hematuria, pyuria, or uri-

nary casts) 
o Mucoso-cutaneous manifestations (e.g., rash, alope-

cia, and mucosal ulcers) 
o Lung involvement (e.g., pleurisy, lupus pneumonitis, 

pulmonary hypertension) 
o Cardiovascular manifestations (e.g, pericarditis, myo-

carditis, valvular involvement) 
o Abnormal laboratory indices and hematological mani-

festations (e.g., thrombocytopenia and leukopenia) 
o Immunologic manifestations (e.g., vasculitis, low se-

rum Complements such as C3, C4, FANA, and increased 
anti-dsDNA) 
o Total SLE score and disease activity based on Sys-

temic Lupus Erythematosus Disease Activity Index 2000 
(SLEDAI-2k) scoring system: 0 = no activity, 1-5 = mild 
activity, 6-10 = Moderate activity, 11-19 = High activity, 
and >20 = Very High activity (21). 

In addition, a morning 5-milliliter blood sample was ob-
tained from each patient with minimal physical stress and 
sent to the lab for testing. After the centrifugation, the 
serum magnesium level was determined via colorimetric 
spectrophotometry (Mindray Bs800, CTA-2000, Chem-
Tech + Kit from BioLab with Lot = 12501). Moreover, the 
resulting value was documented after comparing it with 
the given lab normal reference range (the range was 1.9-
2.٩ mg/dl). The patients were categorized into three 
groups based on their serum magnesium levels: 1) low 



 
Abasiniya, M, et al. 

 

 
 

3 Iran Red Crescent Med J. 2024.63.1-6.

magnesium group (serum magnesium less than 1.9 
mg/dL), 2) normal group (serum magnesium between 1.9 
and 2.9 mg/dL), and 3) high magnesium group (serum 
magnesium above 2.9 mg/dL). 

 
2.4. Sample size determination 
Due to the short time frame in which the study was car-

ried out and the small number of available patients with 
SLE, all those meeting the inclusion and exclusion criteria 
were included. 

 
2.5. Statistical analysis 
We used the 26th version of the SPSS software package 

(IBM, USA) to analyze the data. Furthermore, mean ± 
standard deviation, median and Interquartile range (IQR), 
and frequency and ratio (in percent) were used to describe 
the distribution of normally distributed quantitative varia-
bles, not normally distributed quantitative variables, and 
qualitative variables, respectively. Moreover, due to the 
assumptions of regression analysis not being met (pres-
ence of significant outliers, not normally distributed vari-
ables, and the absence of homogeneity of variance), 
Mann-Whitney U and Kruskal Wallis H tests were used to 
analyze the differences of quantitative variables. Moreo-
ver, Pearson Chi-Squared (with Cramer's V as the post 
hoc analysis) and Kendall's tau B tests were used for ana-
lyzing the differences in qualitative variables. Moreover, 
the confidence level was 95%, and P < 0.05 were consid-
ered statistically significant. 

 
3. Results 

One hundred patients with SLE (90% women and 10% 
men) with a mean age of 41.7 years had their serum mag-
nesium level and SLE severity evaluated. Most included 
cases (87%) had serum magnesium levels within the nor-
mal range, but 11% had hypomagnesemia) which were 
100% women), and 2% had hypermagnesemia. Further-
more, most patients did not experience any adversities or 

complications related to SLE. Howbeit, among those with 
adversities, 35% had increased Anti-dsDNA more than 2 
times normal reference, 23% had low serum Comple-
ments, and 23% had arthritis, which were the most fre-
quent manifestations, respectively. 

Table 1 shows the differences in variables were ana-
lyzed after dividing the patients into two groups based on 
their sex. women were significantly older (P < 0.05), and 
their manifestations related to vasculitis were more fre-
quent in men (P < 0.05) (Table 1). 

The frequency of seizures (P = 1), psychosis (P = 0.74), 
organic brain syndrome (P = 0.74), visual disturbances 
(P= 0.74), cranial nerves dysfunction (P = 0.17), lupus 
headache (P = 0.44), cerebrovascular accidents (p-value = 
1), arthritis (P = 0.58), myositis (P = 1), urinary casts  (P = 
1), hematuria (P = 1), proteinuria (P = 0.36), pyuria (P = 
1), rash (P = 0.06), alopecia (P = 0.27), mucosal ulcers (P 
= 0.57), pleurisy (P = 0.63), pericarditis (P = 0.58), low 
serum Complements levels (P = 0.58), fever (P = 0.74), 
thrombocytopenia P = 0.4), and leukopenia (P = 0.29) 
were not significant. 

Table 2 shows the severity of SLE manifestations was 
also evaluated based on participants' sex and qualitative 
serum magnesium levels, which indicated that the fre-
quency of vasculitis-related manifestations (P < 0.05) and 
mucosal ulcers (P < 0.05) were significantly different due 
to the higher incidence of the mentioned manifestations in 
individuals with normomagnesemia (P < 0.05). However, 
the frequency of seizure (P = 1), psychosis (P = 0.93), 
organic brain syndrome (P = 0.93), visual disturbances (P 
= 0.93), cranial nerves dysfunction (P = 0.45), lupus head-
ache (P = 0.68), cerebrovascular accidents (P = 1), arthri-
tis (P = 0.67), myositis (P = 1), urinary casts (P = 1), he-
maturia (P = 1), proteinuria (P = 0.57), pyuria (P = 1), rash 
(P = 0.24), alopecia (P = 0.44), pleurisy (P = 0.86), peri-
carditis (p = 0.86), low serum Complements (P = 0.7), 
increased anti-dsDNA (P = 0.25), fever (P = 0.93), throm-
bocytopenia (P = 0.85), and leukopenia (P = 0.5) were not 

 
Table 1. Included individuals' characteristics 

Variable Total Men Women P* 
Age 41.7 ± 13.28 32.4 ± 6.85 42.74 ± 13.44 <0.05 
Mean Serum magnesium 2.18 ± 0.32 2.29 ± 0.26 2.17 ± 0.32 0.186 
Serum magnesium     
Low 11 (11%) 0 (0%) 11 (12.22%)  
Normal 87 (87%) 9 (90%) 78 (86.67%) 0.078 
High 2 (2%) 1 (10%) 1 (1.11%)  
Lupus score 2[0-7.5] 4[0-7.5] 2[0-8] 0.45 
SLEDAI-2k     
No activity 39 (39%) 3 (30%) 36 (40%) 0.42 
Low activity 27 (27%) 3 (30%) 24 (26.7%)  
Moderate activity 19 (19%) 2 (20%) 17 (18.9%)  
High activity 13 (13%) 1 (10%) 12 (13.3%)  
Very High activity 2 (2%) 1 (10%) 1 (1.1%)  
Increased ds-DNA     
Negative 65 (65%) 7 (70%) 58 (64.44%) 0.73 
Positive 35 (35%) 3 (30%) 32 (35.56%)  
Vasculitis     
Negative 95 (95%) *8 (80%) 87 (96.67%) <0.05 
Positive 5 (5%) *2 (20%) 3 (3.33%)  

SLEDAI-2k, Systemic lupus erythematosus disease activity index 2000. 
Data are N (%) or Mean± Standard deviation or Medians (interquartile ranges) 
P-value <0.05 (Student's t-test, Mann-Whitney U test, Kruskal Wallis test, or Chi-square) 
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statistically significant. 
Finally, we compared the mean levels of magnesium 

based on the severity (SLEDAI-2k) and manifestations of 
SLE, indicating that the differences between the mean 
magnesium levels were statistically significant (P < 0.05) 
based on the presence or absence of vasculitis, proteinuria, 
rash, alopecia, mucosal ulcers, and increased Anti-
dsDNA. This finding means that having any of the men-
tioned symptoms was associated with higher serum mag-
nesium( But in normal range). Furthermore, serum mag-
nesium was significantly lower in those with leukopenia 
than in those without (P < 0.01). In addition, the mean 
serum magnesium levels were significantly different be-
tween patients based on their SLEDAI-2k classifications 
(P < 0.01) due to the significance of the difference be-
tween the group with no disease activity and the moderate 
and severe activity groups (P < 0.05) along significance of 
the difference between the group with mild disease activi-
ty and those with moderate and severe activity (P < 0.01). 
We found that as the disease activity increased, so did the 
serum magnesium level, yet the latter never surpassed the 
normal upper limit (Table 3). 

 
4. Discussion 

SLE, known as a systemic autoimmune disease, in-
volves various immune cells and inflammatory mediators 
that contribute to its pathogenesis, particularly dysfunc-
tional T and B cells. Factors such as hormonal, trace ele-
ments, environmental influences, and genetic predisposi-
tions are associated with the breakdown of B- or T-cell 
tolerance to self-antigens, leading to the activation of both 
the innate and adaptive immune responses (22). Magnesi-
um plays a crucial role in the immune system; research 
has demonstrated that intracellular free magnesium ions 
act as essential second messengers in the immune activa-
tion of T and B lymphocytes, while magnesium channels 
and transport proteins are vital for normal immune func-

tion (23, 24). Additionally, magnesium is implicated in 
cellular oxidative stress and inflammatory processes (25). 

In this study, a cross-sectional analysis was applied to 
the SLEDAI-2k classifications to assess the association 
between SLE disease Activity and serum magnesium lev-
el. Out of 100 patients with lupus that we examined, only 
11% had hypomagnesemia, all of them were women, and   
most patients had low or no disease activity). We found 
that as the disease activity increased, so did the serum 
magnesium level, yet the latter never surpassed the normal 
upper limit. 

The prevalence of hypomagnesemia, normomagnese-
mia, and hypermagnesemia in new-onset SLE patients in 
Yang et al. study (2023) was similar our study (26). Meza-
Meza et al. reported a higher magnesium consumption in 
SLE patients (18), which may explain the high percentage 
of normomagnesemia in our study and Yang et al. 

Yilmaz et al. did not find a relationship between the 
SLEDAI score and magnesium serum level and this was 
while serum magnesium levels were low in lupus patients 
(14). In our study, most patients with hypomagnesemia 
were in the no or low disease activity group. The mean 
serum magnesium levels were significantly different be-
tween patients based on their SLEDAI-2k classifications 
(P < 0.01) due to the significance of the difference be-
tween the group with no disease activity and the moderate 
and severe activity groups (P < 0.05) along significance of 
the difference between the group with mild disease activi-
ty and those with moderate and severe activity (P < 0.01). 

The detection of intracellular magnesium ions is diffi-
cult, while the detection of serum magnesium ions is sim-
ple and convenient. Clinicians also use serum or plasma 
magnesium to evaluate patients. so, we used serum mag-
nesium to assess. In one study, lower serum magnesium 
the level had a positive association with pyuria and a neg-
ative one with hematuria, it did not correlate with higher 
values of inflammatory parameters (13). In our study 
CKD patients with stage 3 and above were part of the ex-

Table 2. Distribution of data based on sex and qualitative serum magnesium levels 
Variable      P* 
Sex Men Men Men Women Women  
Serum magnesium Low Normal High Normal High  
Age 33 ± 6.98 27 40.73 ± 11.09 42.9 ± 13.81 53 0.16 
Mean Serum magnesium(mg/dL) 2.23 ± 0.16 2.9 1.77 ± 0.16 2.21 ± 0.26 3.6  
SLE score 4 [0-6] 12 1 [0-5] 2 [0-8] 0 0.81 
SLEDAI-2k       
No activity 3 (33.3%) 0 (0%) 4 (36.4%) 31 (39.7%) 1 (100%) 0.68 
Low activity 3 (33.3%) 0 (0%) 5 (45.5%) 19 (24.4%) 0 (0%)  
Moderate activity 2 (22.2%) 1 (100%) 1 (9.1%) 16 (20.5%) 0 (0%)  
High activity 0 (0%) 0 (0%) 1 (9.1%) 11 (14.1%) 0 (0%)  
Very High activity 1 (11.1%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%)  
Increased ds-DNA       
Negative 6 (66.67%) 1 (100%) 9 (81.82%) 48 (61.54%) 1 (100%) 0.25 
Positive 3 (33.33%) 0 (0%) 2 (18.18%) 30 (38.46%) 0 (0%)  
Vasculitis       
Negative 8 (88.89%) 1 (100%) 11 (100%) 75 (96.15%) 75 (96.15%) <0.05 
Positive 1 (11.11%) 0 (0%) 0 (0%) 3 (3.85%) 0 (0%)  
Mucosal ulcers       
Negative 9 (100%) 0 (0%) 11 (100%) 73 (93.59%) 1 (100%) <0.05 
Positive 0 (0%) 1 (100%) 0 (0%) 5 (6.41%) 0 (0%)  

SLEDAI-2k, Systemic lupus erythematosus disease activity index 2000. 
Data are N (%) or Mean± Standard deviation or Medians (interquartile ranges) 
* P-value <0.05 (Kruskal Wallis or Chi-square test) 
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clusion criteria due to the effect of renal failure on magne-
sium excretion and therefore severe renal manifestations 
were less in our lupus patients than in other studies. 

In our study, leukopenia had an association with lower 
serum magnesium. Studies showed that extra- and intra-
cellular Mg2+ concentrations are important for the activa-
tion and proliferation of neutrophils and lymphocytes, and 
that Mg2+ deficiency may affect the function of these 
cells in peripheral blood, decreasing immunoglobulin pro-
duction and the number of cells that produce antibodies 
(27). 

This study has several limitations. First, the cross-
sectional design and the absence of a healthy control 
group as well as the small sample size prevented us from 
drawing conclusions about the causality of the findings. 

Second, we lacked information on food and dietary hab-
its that determine magnesium intake in patients. Third, the 
lack of information on drug therapy prescribed for those 
with normal magnesium precludes us from making com-
parisons when analyzing the role of proton pump inhibi-
tors and/or diuretics on magnesium levels. Finally, the 

patient population in this study is of the same race. How-
ever, one of the strengths of this study, in our view, is its 
relatively large number of appropriately matched samples, 
investigating the effects on mild SLE cases along with the 
effects of their age and sex while also evaluating the ef-
fects of high, low, and normal levels of magnesium on 
SLE manifestations. 

 
5. Conclusion 

Although in recent years some studies have reported of 
hypomagnesemia in SLE patients, Nevertheless, magnesi-
um is still a neglected ion in patients. We did not find a 
relationship between SLE score and disease activity with 
hypomagnesemia. Among the clinical manifestations of 
lupus, only serum magnesium was significantly lower in 
those with leukopenia than in those without leukopenia. 
Therefore, measuring magnesium in lupus patients with 
leukopenia should be considered. Of course, it should be 
noted that the small sample size and the absence of a 
healthy control group affects the generalizability of the 
results, and a study with a larger sample size and a control 
group is recommended. 
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