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Vitamin D serological levels in systemic lupus erythematous patients —
association with disease activity index
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1. Genes
=
&=
2. Abnormal 4. Inflammation 5. Damage
Immune Response
C1q,C2,C4
HLA-D2,38 DC
MBL ~ @
FcR 2A.3A,2B ‘<\
IL-10 / .
MCP-1 @ C3 )
PTPN22 w Chr. inflam.
Chr. oxid. @
Environment |_+ C3a
Defective
suppressive
networks C] Rash
Nephritis .
Arthritis Renal Failure
Leukopenia Atherosclerosis
UV light o CNS dz Pulm fibrosis
Gender 3. Autoantibodies Carditis Stroke
?lnfection Immune Complexes Cloling Damage from Rx
7EBV Etc. Etc.
Others
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Extended haplotypes predispose to lupus in some ethnic groups:
HLA-B8/DRB1:0301/DQB1:0201/C4 QO (an i-Ro0)
HLA-DRB1+1501/DQB10602 (nephritis, low levels of tumor necrosis factor-
o)
HLA-DRB1+0801/DQB1+04020
HLA-A10/B18/C4A4/C4B2/ FS (associated with C2 deficiency)
DR2 (increases relative risk twofold to threefold)
DR3 (increases rel tive r sk twofold to threefold)
DR2/DQw1 (anti-Ro)
D 3/DQwz2 (anti-Ro plus anti-La)
DR2 or DR3 with DQB1+0201, DQB1+0602, DQB10302 (ant -DNA)
DR4 with DQw5, DQwS8, and others (anti-U1 RNP)
DR2 with DQw6 or DQw?7 and others (anti-Sm)
DR4,D 7 with DQw7, DQw8, DQwW6, and others (lupus anticoagulant)
Homozygous deficiencies of early complement components ( 2, C4)

Ta el Claiaally A8 Ll G ) S 5al)

Protein tyrosine phosphatase 22 (PTPN22) polymorphism ¢ chromosome 1
Clqg chromo ome 1)
FcyRIIA receptor allele (chromosome 1)
FcyRIIIA receptor allele (chromosome 1)
Promoter polymo phisms of interleukin-10 (  hromosome 1)
PDCD1 polymorphisms (chromosome 2)

Interferon regulating factor 5 polymorphisms
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Systemic lupus erythematosus

— Mouth and o cany — Skin
nose ulcers " butterfly rash
] and red patches

/ - Heart

- endocarditis
/ - atherosclerosis
Lungs -

- inflammation of
—~— the fibrous sac
- pleuritis T
- pneumonitis J
- pulmonary emboli Severe

- pulmonary = abdominal pain
hemorrhage ,/

e —— 1 Blood

Kidneys ————— \_&, ' ’ - anemia
- blood in the urine r T - high blood

v\ pressure
Hair loss 2

v > Muscle and

High fever Joints
Abnormal - pain and
headache - arthritisaches
- swollen joints
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Cutaneous manifestations of SLE.

(1) Malar rash
(2) Discoid LE (DLE
(a) Localized DLE
(b) Generalized DLE
(3) Photosensitivity
(4) Mucosal DLE
(a) Oral DLE
(b) Conjunctival DLE
(c) Nasal DLE
(d) Genital DLE
(5) Subacute cutaneous lupus erythem tosus
(6) Alopecia
(7) Lupus panniculitis/lupus pr fun us
(8) Lichenoid DLE (LE/lichen planus overlap)
(9) Small vessel cutaneous leu ocytoclastic vasculitis secondary to LE
(a) Dependent palpable purpura
(b) Urticarial vasculitis
(10) S condary atrophie blanche
(11) Periungual telangiecta ias
(12) Livedo reticularis
(13) Raynaud’s phenomenon

(14) Bullous lesions (BSLE)
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Box 3: International Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003 Classification

of Lupus Nephritis

Class I: Minimal mesangial lupus nephritis

Class II: Mesangial proliferative lupus nephritis

Class IlI: Focal lupus nephritis

Il (A): active lesions
Il (A/C): active and chronic lesions

Il (C): chronic lesions

Class IV: Diffuse lupus nephritis (250% of glomeruli)
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Diffuse segmental (1V-S) or global (IV-G) lupus nephritis
IV (A): active lesions
IV (A/C): active and chronic lesions

IV (C): chronic lesions

Class V: Membranous lupus nephritis

Class VI: Advanced sclerosing lupus nephritis (290% globally sclerosed glomeruli without residual

activity)
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Lupus pleuritis or pleural effusions

Exudate

Normal glucose (low in rheumatoid arthritis)
White blood cell count moderately increased
Polymorphonuclear predominance early
Lymphocyte predominance late

Antinuclear antibodies

Negative cultures
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Recommended Monitoring of Cytotoxic Drug Therapy in Systemic Lupus

Erythematous
Toxicities
Requiring Baseline Laboratory
Drug Dosage Monitoring Evaluation | Monitoring
Azathioprine (FDA |50-100 Myelosuppression, |CBC, CBC and
pregnancy category \mg/day in |hepatotoxicity, platelets, platelets every
D)L+l 1-3 doses |lymphoproliferative |creatinine, 2 wk, with
with food | diseases AST or ALT |changes in
dosage;
baseline tests
every 1-3 mo
Mycophenolate 1-3 g/day |Myelosuppression, |CBC, CBCs and
mofetil (FDA in2 hepatotoxicity, platelet, platelets every
pregnancy category |divided infection creatinine, 1-2 wk with
C) doses with AST or ALT |changes in
food dosage;
baseline tests
every 1-3 mo
Cyclophosphamide |50-150 Myelosuppression, |CBC, CBC with
(FDA pregnancy  |mg/day in a 'hemorrhagic platelet, differential
category D) single dose |cystitis, creatinine,  |every 1-2 wk,
with myeloproliferative |AST or ALT, |with changes
breakfast; |disease, urinalysis in dosage and
lots of malignancies then every 1-3
fluids, mo; keep
empty WBC
bladder >4000/mm?
before with dosage
bedtime adjustment;
urinalysis and
AST or ALT
every 3 mo;
urinalysis
every 6-12 mo
after cessation
Methotrexate 7.5-15 Myelosuppression, |Chest x-ray, |CBC with
(FDA pregnancy  mg/wk in  |hepatic fibrosis, hepatitis B |platelet, AST,
category X) 1-3 doses |pneumonitis and C albumin,
with food serology in  |creatinine
or high-risk every 1-3 mo
milk/water patients,
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Toxicities
Requiring Baseline Laboratory
Drug Dosage Monitoring Evaluation | Monitoring
AST or ALT,
albumin,
alkaline
phosphatase
and
creatinine
Cyclosporine 100-400 Renal insufficiency, |CBC, Creatinine
(FDA pregnancy |mg/day in |anemia, creatinine,  |every 2 wk
category C) 2 doses at  |hypertension uric acid, until dose is
the same LFTs, blood |stable, then
time every pressure monthly; CBC,
day with potassium, and
meal or LFTs every 1-
between 3 mo;
meals cyclosporine
levels only
with high
doses

Modified from ACR Ad Hoc committee on clinical guidelines for monitoring drug
therapy in rheumatoid arthritis. Arthritis Rheum 39:723-731, 1996.
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Wt | Present Descriptor Definition

8 m Seizure Recent onset. Exclude metabolic. infectious or drug cause

8 m Psychosis Altered ability to function in normal activity due to severe disturbance in
the perception of reality. Include hallucinations, incoherence, marked
loose associations. impoverished thought content, marked illogical
thinking, bizarre, disorganized. or catatonic behavior. Excluded uremia
and drug causes.

8 m] Organic Brain Altered mental function with impaired orientation. memory or other

Syndrome mntelligent fimetion, with rapid onset fluctuating clinical features. Include
clouding of consciousness with reduced capacity to focus, and ability to
sustain aftention to environment. plus at least two of the following:
perceptual disturbance. incoherent speech. insommia or daytime
drowsiness. or increased or decreased psychomotor activity. Exclude
metabolic, infectious or drug causes.

8 m Visual Disturbance | Retinal changes of SLE. Include cytoid bodies. retinal hemorrhages.
serious exodate or hemorrhages in the choroids. or optic neuritis. Exclude
hypertension, infection, or drug causes.

8 m] Cranial Nerve New onset of sensory or motor neuropathy involving cranial nerves.

Disorder

8 m] Lupus Headache Severe persistent headache: may be migrainous. but must be non-
responsive to narcotic analgesia.

8 o CVA New onset of cerebrovascular accident(s). Exclude arteriosclerosis

8 m] Vasculitis Ulceration. gangrene. tender finger nodules. periungual, infarction.
splinter hemorrhages. or biopsy or angiogram proof of vasculitis

4 m] Arthritis More than 2 joints with pain and signs of inflammation (i.e. tendemess,
swelling, or effusion).

4 m] Myositis Proximal mmscle aching/weakness, associated with elevated creatine
phosphokinase/adolase or electromyogram changes or a biopsy showing
myosifis.

4 m] Urinary Casts Heme-granular or red blood cell casts

4 o Hematuria =5 red blood cells/high power field. Exclude stone. infection or other
cause.

4 o Proteinuria >(.5 gm/24 hours. New onset or recent increase of more than 0.5 gm/24 hours.

4 m Pyuria =5 white blood cells/high power field. Exclude infection.

2 m New Rash New onset or recurrence of inflammatory type rash.

2 m] Alopecia New onset or recurrence of abnormal. patchy or diffuse loss of hair.

2 m] Mucosal Ulcers New onset or recurrence of oral or nasal ulcerations

2 m] Pleurisy Pleuritic chest pain with pleural rub or effusion. or pleural thickening.

2 m] Pericarditis Pericardial pain with at least 1 of the following: rub. effusion. or
electrocardiogram confirmation.

2 m] Low Complement | Decrease in CH30. C3. or C4 below the lower limit of normal for testing
laboratory.

2 m] Increased DNA =25% binding by Farr assay or above normal range for testing laboratory.

binding

1 | Fever =38°C. Exclude infectious cause

1 m] Thrombocytopenia | <100.000 platelets/mm3

1 m] Leukopenia <3.000 White blood cell/mm3. Exclude drug causes.

TOTAL SCORE (Sum of weights next to descriptors marked present)

26




Mild or Moderate Flare C

Severe Flare o

0 Change in SLEDAI > 3 points

o0 Change in SLEDAI > 12

0 New/worse discoid.  photoscnsitive, | 0 New/worse CNS-SLE

profundus. Vasculius

cutaneous vasculitis, bullous lupus Nephritis

Nasopharyngeal ulcers Myositis

Pleuritis Pk < 60.000

Pericarditis Home anemia: Hb <7% or decrease in Hb > 3%
Arthritis Requiring: double prednisone

Fever (SLE) Predmisone>0.5 mgkg/day hospitalization

o Increase in Predmsone. but not to =0.5 | o Predmisone 0.5 mg/kg/day

mg/kg/day

0 Added NSAID or Plaquenil

o New Cytoxan, Azathioprine, Methotrexate, Hospitalization
(SLE)

0 =1.0 Increase m PGA. but not to more than
2.5

0 Increase in PGA t0 = 2.5

**SLE DAI 4 leal) dndlaad) 4031 Adlad jaiia (8) Jsaall
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Vitamin D supplement

Kidney and other
tissue cells

Liver cells
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s
Sun exposure & food g J25(0H):D, - ) ' 1:24.25(0H):D

Target Cell
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Depression coud gy - /
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| Cancer J
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Table 1. Sources of Vitamin D

Source

Approximate vitamin D content™

Fortified sources
Cereal

Milk

Orange juice
Nonfortified food sources
Breast milk¥

Cod liver oil

Egg yolk

Mackerel (canned)
Salmon (canned)
Salmon (fresh, farmed)
Salmon (fresh, wild)
Sardines (canned)
Tuna (canned)

Prescription supplements
Vitamin D, (ergocalciferol)

Vitamin D, (ergocalciferol
[Drisdol]) liquid supplements

1,25-dihydroxyvitamin D
(calcitriol [Rocaltrol])
1,25-dihydroxyvitamin D
(calcitriol [Calcijex])
Over-the-counter supplements
Vitamin D, or cholecalciferol

100 |U per serving
100 U per 8 oz
100 U per 8 oz

201U per L

400 IU per teaspoon
201U

250 IU per 3.5 oz

300 to 600 IU per 3.5 oz
100 to 250 IU per 3.5 oz
600 to 1,000 IU per 3.5 oz
300 1U per 3.5 oz

230 IU per 3.6 oz

50,000 IU per capsule
8,000 U per mL

0.25 or 0.5 mcg per capsule

1 mcg per mL solution for injection

400, 800, 1,000, or 2,000 IU per tablet

Q) palid ylan(7) Jsaal)
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Table 2. Risk Factors for Vitamin D
Deficiency

Aqge older than &5 years

Breastfed exclusively without vitamin D
supplementation

Dark skin
Insufficient sunlight exposure

Medication use that alters vitamin D metabolism
(e.g., anticonvulsants, glucocorticoids)

Obesity (body mass index greater than 30 kg
per m#)
Sedentary lifestyle

infarmation from referances 4 and 5.

|
(2 )i m AleaY) 55 5h03 el s (9) Jsaal
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Table 3. Manifestations
of Vitamin D Deficiency

Bone discomfort or pain (often throbbing) in
low back, pelvis, lower extremities

Increased risk of falls and impaired physical
function

Muscle aches
Proximal muscle weakness
symmetric low back pain in women

Information from references 1, 4, and 8 through 10.
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APCs (monocytes, Macrophages, dendritic | T lymphocytes
cells)

Inhibits the expression of

Class Il MHC molecules Inhibits T cell proliferation, secretion
Inhibits the expression of stimulating Of cytokines, and progression of the
Molecules (CD40, CD80, Cellular cycle from Glato G1b

And CD86) and Proteins (CD1la, CD83) Increases the production

Increases chemo taxis and phagocytosis Of IL-4, IL-5, IL-10

Of monocytes and cytotoxicity Inhibits IL-12, INF-y, and IL-2
Against tumor cells and bacteria Inhibits activation of antigen specific
Inhibits the maturation of dendritic cells T lymphocytes

Induces tolerogenic dendritic cells Inhibits the expression of Fas
Capable of inducing Treg cells By activated T lymphocytes
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Inhibits the release of IL-12 p70 B cells
Inhibits proinflammatory cytokines (IL-1 Expresses VDR
And TNF) by monocytes and macrophages | Suppresses IgG secretion

NK cells Inhibits INF-y
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Criterion Definition

1. Malar rash Fixed erythema, fiat or raised, over the malar eminences, tending 1o spare the nasolabial folds

ACR 1997 2. Discold rash Erythematous raised patches with adherent keratotic scaing and folicular phigging: arophic

SCaming may occur in cider lesions

ReVised 3. Photosensitivity Skin rash s a result of unusual reacton to sunfight, by pabent history cr physcian cbsenvation
4. Oral lcers Oral or nasopharyngeal ulosration, usually painless, cbserved by physician
LUpUS 5. Nonerosive arthritis invobang 2 or moce peripheral joints, characterized by tenderness, swelking, of effusion

Pleuritis—convincing history of pleunitic pain or rubbing heard by a physician or evdence of pleural

Criteria et puicatts 5 .

P di d d by elec dogram of rub or evidence of pericardial effusion

Persistent proteinuria >0.5 g per day or >3+ if quantitation not performed
Cellular casts—may be red cell, hemoglobin, granular, tubular, or mixed

7. Renal disorder

Seizures—in the absence of offending drugs or known metabolic derangements; eg, wremia,
ketoacidosis, or electrolyte imbalance

OR
Psychosis—in the absence of offending drugs or known metabolic derangements; eg, uremia,
ketoacidosis, or electrolyte imbalance

8. Neurologic disorder

Need 4 of 11 criteria for a o o i o
diagnosis of lupus . Hematologic disorder N o

— f96‘y Wlmmmﬂmm
(Sens't"”t\"c_’ o0 Thrombocyopenia—<100,000/mem? in the absence o Hfending drugs
and a specificity of 100% o L T s
in children). If a patient A o S
has lupus nephritis, then 10. Immunologic disorder Postie g of sphompholgd mllodes o

* an abnormal serum lavel of IgG or igM anticardiolipin antbodies,

onlyatotalof3 of 11 © a positive test result for lupus anticoaguiant using a standard method, or

. & -gu&mmrmnmmemmmhmm
criteria are needed. immobilization o fuorescent treponemal antibody absorption test

An abnormal titer of antinuclear antbody by immunofiuorescence or an equivalent at
11. Positive antinuclear antibody Mhmwnum«!mw or ey oy

ACR (385 4 jleal) dsalaal) 00 Apadiall juladll (1) Galdl
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