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Figure 8: SLE and MCTD differ in the prevalence of clinical characteristics and 

molecular factors 
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Figure 9: Proposed biomarker panel for clinical manifestations observed in SLE 

patients 
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Figure 10: Specific blood markers correlate with clinical symptoms in MCTD 

patients 
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Figure 11: Reduced models for each SLE and MCTD classification criteria exhibit 

better power in discriminating between SLE and MCTD patients 
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Figure 12: Proposed Model 1 exhibits the highest discrimination power in 

identifying SLE and MCTD patients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

M
od

el
 1

R
ed

uc
ed

 K
as

uk
aw

a 
m

od
el

R
ed

uc
ed

 A
C

R
 m

od
el

R
ed

uc
ed

 S
ha

rp
 m

od
el

M
od

el
 2

R
ed

uc
ed

 S
L

IC
C

 m
od

el

R
ed

uc
ed

 A
la

rc
on

-S
eg

ov
ia

 m
od

el

Sh
ar

p 
cl

as
s 

cr
ite

ri
a

K
as

uk
aw

a 
cl

as
s 

cr
ite

ri
a

R
ed

uc
ed

 K
ah

n 
m

od
el

A
la

rc
on

-S
eg

ov
ia

 c
la

ss
 c

ri
te

ri
a

K
ah

n 
cl

as
s 

cr
ite

ri
a

A
C

R
 c

la
ss

 c
ri

te
ri

a

SL
IC

C
 c

la
ss

 c
ri

te
ri

a

***
*** *** *** *** ** *

*

AU
C 

fr
om

 R
O

C 
cu

rv
es



97 
 

V. CONCLUSIONS 

 The recognition of MCTD as a separate disorder from SLE has remained 

debatable since its initial description in 1972 (Sharp et al., 1972; Aringer et al., 2005; 

Nowicka-Sauer et al., 2012). Nevertheless, the clinical relevance of the MCTD concept to 

identify individuals with different organ malfunction from patients that fulfill the SLE 

classification criteria has been documented (Badui et al., 1984; Smolen and Steiner, 

1998; Venables, 2006; Watanabe et al., 2012; Gunnarsson et al., 2013; Bertsias et al., 

2013). This investigation provides clinical and molecular evidence to support the 

independent etiology of SLE and MCTD. The experimental approach suggests that 

models resulting from the IgM anti-U1 snRNP titers could be considered as a potential 

blood biomarkers capable of differentiating SLE from MCTD patients as well as 

molecular indicators for lung and kidney disease in patients suffering from any of these 

disorders (p ≤ 0.005). Likewise, derivation of the data analysis resulted in the description 

of novel classification rules for SLE and MCTD with significant improved classification 

power when compared to available methods (p ≤ 0.005). Even knowing that these 

findings must be validated and recognizing the limitations of the approached utilized in 

this research, the results strongly suggest that the described biomarkers and classification 

criteria sets might have clinical relevance during the accurate identification of MCTD 

therefore potentially improving patients’ prognosis.               
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APPENDIX 1 

Protocol for generating a 3D protein structure and applying a heat scale to residues 

of interest 

This protocol assumes that the amino acid sequence of a protein of interest is available. 

 

Generating a heat map scale 

The goal for generating a heat map scale is to pick one group as a baseline and then 

compare how far above or below that baseline some other group performs. The resulting 

deviation should range from 0 to 1. In general, one picks the control group (i.e. healthy 

subjects) as the baseline. For a four color heat scale of blue to green to yellow to red, with 

blue being least intense and red being most intense, the following procedure can be used.  

1. For each value measured, calculate deviation by the test group from the control 

group using the formula: 

Deviation=0.5+ Test-Control 

2. Calculate the appropriate RGB values for the deviation. 

a. In Excel, place the value for Deviation in cell B2. 

b. To calculate the Red RGB value, place the following code in cell C2: 

• =IF(B2>0.67,255,IF(B2>0.33,255*(3*B2-FLOOR(3*B2,1)),0)) 

c. To calculate the Green RGB value, place the following code in cell D2: 

• =IF(B2>0.67,-255*(3*B2-

FLOOR(3*B2,1))+255,IF(B2>0.33,255,255*(3*B2-

FLOOR(3*B2,1)))) 
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d. To calculate the Blue RGB value, place the following code in cell E2: 

• =IF(B2>0.33,0,-255*(B2*3-FLOOR(B2*3,1))+255) 

3. Use the resulting RGB values as custom colors in some other application. An 

example is Case 1 step 5 below. 

 

Generating 3D structures 

In terms of an experimentally determined 3D structure of the protein, there are three 

cases that are addressed: (1) no such 3D structure is available; (2) a partial structure is 

available; or (3) a complete structure is available. 

 

Case 1 

1. Submit the amino acid sequence to the I-TASSER protein structure prediction 

server to generate 3D structures of your protein. The server is located at: 

http://zhanglab.ccmb.med.umich.edu/I-TASSER/. 

2. Download and install PyMOL to visualize the predicted structures. It can be 

obtained at: http://www.pymol.org/. 

3. Open the I-TASSER model of interest (usually the one with the highest C-score) 

in PyMOL. 

4. Define your residues of interest using the select command. 

• Example, to define residues 10 through 20 by the name p1, at the 

PyMOL> prompt type:  

• select p1, resi 10–20 

 Define your custom colors from the heat map scale using the set_color command. 
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• Example, to define a custom color with RGB values of R=127, G=255, 

B=212, type:  

• set_color p1_color = [127, 255, 212] 

 Assign your custom colors to your residues of interest. 

• For the example residues and color above, type: 

• color p1_color, p1 

 Repeat steps 4 through 6 for each set of residues of interest. 

 Choose how you would like your structure represented. From the PyMOL viewer 

next to “all”, click S for Show, then “as” and choose either lines, sticks, ribbon, or 

cartoon. 

 To change the background color to white, type: 

• bg_color white 

 Orient the structure as desired, or click the Orient button in the PyMOL console. 

If planning to create an animation, be sure to leave sufficient white space around the 

structure. 

 To save a high quality image of the structure, type: 

• ray 

• Click on File->Save Image As->PNG… and select your filename 

 For a rotated image, type: 

• rotate y, 180 

• Repeat step 11 

 Open your image in a graphics package (for example, Photoshop) to add labels. 
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 To create an animated GIF of your structure, first install ImageMagick. It can be 

obtained at: http://www.imagemagick.org/script/index.php.  

 Create a series of still images to serve as frames for your animation. From the 

PyMOL prompt, type: 

• mset 1 x60 

• util.mrock 1,60,180 

• set ray_trace_frames=1 

• mpng frame 

 Copy your frames to a temporary folder and open a command prompt. Type: 

• convert -delay 1 -loop 0 frame*.png animated.gif 

 

Case 2 

1. Follow steps 1 and 2 as in Case 1. 

2. Compare your predicted structures to your experimentally determined structure in 

PyMOL by superposition. 

a. Open your experimentally determined structure and your I-TASSER models in 

PyMOL. 

b. For each comparison, where model is the name of your predicted structure and 

experimental is the name of your experimentally determined structure, type: 

c. super model, experimental 

d. Find the best ratio of retained atoms to RMS value from the final line of output. 

 Using only the best superposition, follow steps 4 through 15 as in Case 1. 
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Case 3 

1. Follow steps 2 and steps 4 through 15 as in Case 1. 
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APPENDIX 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables 
IgM reactivity IgG reactivity 

AUC SE p value AUC SE p value 

P1 .562 .055 .286 .863 .036 <.0001 
P2 .570 .057 .227 .613 .050 .053 
P3 .567 .061 .251 .796 .043 <.0001 
P4 .522 .059 .710 .925 .024 <.0001 
P5 .575 .058 .197 .933 .029 <.0001 
P6 .579 .058 .173 .842 .037 <.0001 
P7 .558 .059 .321 .787 .044 <.0001 
P8 .598 .060 .091 .857 .039 <.0001 
P9 .508 .060 .890 .653 .047 .008 

P10 .547 .059 .424 .867 .035 <.0001 
P11 .509 .058 .874 .817 .041 <.0001 
P12 .517 .056 .773 .850 .040 <.0001 
P13 .560 .056 .305 .804 .046 <.0001 
P14 .613 .053 .052 .895 .033 <.0001 
P15 .532 .060 .583 .849 .043 <.0001 
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APPENDIX 2, continuation 

 

Variables 
IgM reactivity IgG reactivity 

AUC SE p value AUC SE p value 

P1 .631 .053 .018 .587 .054 .119 
P2 .547 .053 .402 .534 .056 .540 
P3 .551 .054 .358 .536 .054 .517 
P4 .537 .054 .500 .505 .056 .922 
P5 .570 .053 .210 .549 .054 .374 
P6 .581 .053 .147 .510 .055 .852 
P7 .561 .054 .269 .516 .054 .780 
P8 .548 .054 .387 .527 .057 .624 
P9 .577 .053 .164 .538 .053 .498 

P10 .585 .052 .124 .528 .056 .745 
P11 .574 .052 .185 .502 .056 .978 
P12 .584 .052 .128 .536 .056 .512 
P13 .610 .051 .048 .569 .055 .214 
P14 .600 .052 .072 .556 .055 .316 
P15 .605 .053 .060 .545 .056 .422 
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APPENDIX 2, continuation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables AUC SE p value 

IgM P1 OD .664 .061 .016 
IgM P13 OD .618 .063 .084 

IgM P4 OD + IgM P10 OD .731 .057 .001 
FANA titters .553 .066 .437 
RNP positive .589 .063 .189 
Sm positive .638 .065 .043 
SSA positive .554 .068 .428 
SSB positive .561 .066 .374 
SCL positive .565 .070 .338 

DNA elevated .665 .065 .023 
ds DNA titters .605 .062 .123 

IgM P4/P10 OD + DNA elevated .798 .052 <.0001 
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APPENDIX 3 

 

Variable Definition 
S

k
in

 
Telangiectasia Skin telengectasia observed 

Nasal ulcers Skin nasal ulcers observed 

Oral ulcers Skin oral ulcers observed 

Raynaud 

Raynaud: a pattern of color changes in the fingers as 
follows: pale/white followed by blue then red when the 
hands are warmed; color changes are usually preceded 
by  exposure to cold or emotional upset 

Skin hand swelling history Hand swelling by history 

Skin hand swelling observed Hand swelling observed 

Sclerodactyly Skin sclerodacytyl / acrosclerosis  

Pitting Skin digital pitting 

Alopecia Skin alopecia-patchy or generalized 

Malar  rash 
Skin malar rash- fixed erythema, flat or raised, over the 
malar eminences, tending to spare the solabial folds 

Discoid rash 
Skin discoid rash- erythematous raised patches with 
adherent keratotic scaling and follicular plugging. 
Atrophic scaring seen in older lesions 

Skin rash Skin rash other by history or exam 

Photosensitivity 
Skin photosensitivity- skin rash as a resulf of unusual 
reaction to sunlight by history or exam 

Calcinosis Skin calcinosis observed 

Proximal scleroderma Skin proximal scleroderma / extend at  or above wrist  

Sicca Skin sicca- xerophthalmia and xerostomia 

M
u

sc
le

 

Myositis Myositis 

Myalgia 
Myalgia-subjective muscle acking involving proximal 
muscles 

Arthralgia Arthralgia 

Observed proximal weakness Any objective weakness in the proximal muscles 

History proximal weakness A subjective history of any proximal muscle weakness 

Muscular HAND SWELLING SPECIFIC At least one area swollen in a wrist, mcp, or pip joint 

Muscular HAND SWELLING GENERAL Muscular hand swelling 

Muscular HAND SWELLING HISTORY Swelling of the hand by history 

Muscular HAND SWELLING OBSERVED Swelling  of the hands observed 
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Jo
in

ts
 

Morning stiff 
Morning stifness lasting at least 1 hour before maximal 
improvement 

Join tender Joint tenderness observed 

Synovitys Synovitys 

Join swellling history History of joint swelling 

Join swellling obs Joint swelling observed 

Swelling joints > 3 
Swelling of 3 or more joints (pip, mcp, wrist, elbow, 
knee, ankle and mtp) 

Symmetric swelling Symetric swelling observed 

Joints pain Joints pain 

Joints deformity Joints deformity 

L
ym

p
h

 n
od

es
 

Any lymphadenopathy Any lymphadenopathy 

Lympnodes swelling Lympnodes swelling 

Neck lympnode Swelling Neck lympnode swellin 

Axila lympnode Swelling Axila lympnode swellin 

Groin lympnode Swelling Groin lympnode swellin 

Rheum nodule 
Observed rheumatoid nodule- subcutaneous nodules 
over bony prominences or extensor surfaces, or in 
juxtaarticular regions 

Gastro Gastric reflux 
Gastric reflux as diagnosed by patient symptoms of 
heartburn, acid reflux or chest pain and radiographic 
studies and/or endoscopy 

B
lo

od
 

Anemia Anemia 

Anemia hemolyti Hemolytic anemia 

Leukopenia Leukopenia 

Lymphopenia Lymphopenia, total lymphocyte count  < 1500/mm 

Thrombopenia Thrombocytopenia 

Thrombosis Thrombosis 

H
ea

rt
 

Pleuritis 
Convincing history of pleuritic pain or rubbing heard by 
a physician or evidence of pleural effusion 

Pericarditis 
Pericarditis: documented by ecg or rub or evidence of 
pericardial effusion 

PLEURITIS and/or PERICARDITIS 
Pleuritis and/or pericarditis: either or both of two above 
described  

Venous clot Venous clot  

Arterial clot Arterial clot 

Any clot Any clot 

Myocard infarction Myocardio infarction 

Valvular disease Valvular heart disease 

Valvular disease site Aortic, mitral, tricuspid, pulmonic 

Numb valvuar Based on the valvular disease type 



120 
 

Stroke Stroke 

Avascular necrosis Avascular necrosis 

L
u

n
g 

Pulmonary hyperten Pulmonary hypertension ≥40mmhg rvsp 

Pulmonaru vasc lesion Pulmonary vascular disease by biopsy or autopsy 

Pulmonary fibrosis Pulmonary fibrosis based on chest xray or ct scan 

Evidence of lung disease 
Lung disease define by phtn (clin-p1) + and/or 
pulmonary fibrosis (clin-p3) + 

K
id

n
ey

 

Evidence of renal disease Renal disease define by acrrenal + and/or renal biopsy + 

Renal cell cast 
Renal cellular cast- red, hemoglobin, granular, tubular, 
or mixed 

Renal proteinuria Renal proteinuria- persistent > 0.5 grams/24hrs or > 3+ 

Renal hematuria Renal hematuria- > 5 rbc per high powered field 

Renal clot Reported renal clot 

Renal artery stenosis Reported renal arthery stenosis 

N
eu

ro
 

Seizure 
Seizure in the absence of offending drugs or known 
metabolic derangements 

Psychosis 
Psychosis in the absence of offending drugs or known 
metabolic derangements 

Neuropathy Any neuropathy 

Neuropsychiatric Neuropsychiatric 

Chorea Chorea 

L
ab

 t
es

ts
 -

 M
et

ab
ol

ic
 P

an
el

 

Glucose Glucose normal range: 65-99 mg/dl 

Ureanitrogen (BUN) Urea nitrogen (bun)  normal range: 7-25 mg/ml 

Creatine Creatine  normal range: 0.5-1.4 mg/dl 

Serum creatine Serum creatine 

BUN/Creatine ratio  Bun/creatine ratio normal range: 6-25 calc 

Sodium  Sodium normal range: 135-146 mmol/l 

Potasium Potasium normal range: 3.5-5.3 mmol/l 

Chloride Chloride normal range: 98-110 mmol/l 

Carbon dioxide Carbon dioxide normal range: 21-33 mmol/l 

Calcium  Calcium normal range: 8.5-10.4 mg/dl 

Total protein  Total protein normal range: 6-8.3 g/dl 

Albumin  Albumin normal range: 3.7-5.1 g/dl 

Globulin  Globulin normal range: 2.2-4.2 g/dl 

Albumun/globulin  Albumun/globulin normal range: 0.8-2 calc 

Bilirubin Bilirubin normal range: 0.2-1.5 mg/dl 

Alkaline phosphatase Alkaline phosphatase normal range: 20-125 mg/dl 

Ast Ast normal range: 3-35 mg/dl 

Alt Alt normal range: 3-40 u/l 
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Creatine kinase Creatine kinase normal range: 0-165 u/l 

U
ri

n
al

ys
is

 

Urine glucose Urine glucose normal range: 0 

Urine protein Urineprotein normal range: 0 

Urine WBC Urine wbc normal range: </= 5 

Urine RBC Urine rbc normal range: </= 5 

Urine squamos eplithelial cells Urine squamos eplithelial cells normal range: </= 5 

Urine bacteria Urine bacteria normal range: 0 

Hyaline cast Hyaline cast normal range: 0 

L
ab

 t
es

ts
 -

 H
em

at
ol

og
y 

WBC count Wbc count normal range: 3.8-10.8 thous/mcl 

RBC count Rbc count normal range: 4.20-5.80 mill/mcl 

Hemoglobin Hemoglobin normal range: 13.2-17.1 g/dl 

Hematocrit Hematocrit normal range: 38.5-50% 

Mcv Mcv normal range: 80-100 fl 

Mch Mch normal range: 27-33 pg 

Mchc Mchc normal range: 32-36 g/dl 

Rdw Rdw normal range: 11-15% 

Platelet count Platelet count normal range: 140-400 thous/mcl 

Absolute neutrophils 
Absolute neutrophils normal range: 1500-7800 
cells/mcl 

Absolute lymphocytes 
Absolute lymphocytes normal range: 850-3900 
cells/mcl 

Absolute monocytes Absolute monocytes normal range: 200-950 cells/mcl 

Absolute eosinophils Absolute eosinophils normal range: 15-500 cells/mcl  

Absolute basophils Absolute basophils normal range: 0-200 cells/mhc 

Neutrophil % Neutrophil % normal range: 35-80% 

Lymphocyte % Lymphocyte % normal range: 18-44% 

Monocyte % Monocyte % normal range: 0-10% 

Eosinophyl % Eosinophyl % normal range: 0-3% 

Basophils % Basophils % normal range: 0-1% 

L
u

p
u

s 
S

p
ec

if
ic

 la
b

 t
es

ts
 

Ana + Ana 

Anti-RNP + Anti-rnp at hemagglutination titer > 1:1600 

Anti-Sm Abs + Sm normal range: 0-20 

Anti-DNA Abs + Dsdna titer normal range: 5-9 iu/ml 

Dna elevated Elevated dna if ≥ 10 iu/ml 

FANA titer Fana titer  normal range: <320 

Fana_pattr 
Fana pattern. Homo , speckled  nucleolar, 
homo/speckled,  mixed , speckled/mixed, no-specific 

Ssa_result Ssa normal range: < 20 eu/ml 

Ssb_result Ssb normal range: < 20 eu/ml 

Scl_result Scl normal range: < 20 eu/ml 

Anti-phospho-lipid Abs + Anti-phospholipid abs + if > 10 gpl u/ml 
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Anti cardolipin antibody Anti cardolipin antibody if > 10 gpl u/ml 

Anticardiolipin igg LEVEL Anticardiolipin igg normal ranger: < 10 gpl u/ml 

Anticardiolipin igg + Anticardiolipin igg +  if > 10 gpl u/ml 

Anticardiolipin igm Level Anticardiolipin igm normal ranger: < 10 gpl u/ml 

Igm anticrd + Igm anticrd +  if > 10 gpl u/ml 

Anticardiolipin iga LEVEL Anticardiolipin iga normal ranger: < 10 gpl u/ml 

Iga anticrd+  Iga anticrd+ if > 10 gpl u/ml 

C3 complement level  C3 complement normal range: 90 – 180 mg/dl 

C3_low C3_low if < 90 mg/dl 

C4 complement level C4 complement normal range: 16 – 47 mg/dl 

C4_low C4_low if < 16 

Esr Esr nomal ramnge: < 10 mg/dl 

Esr_elevated Esr_elevated if >10 mg/dl 

C reactive protein C reactive protein nomal range: 1.0 mg/dl 

Crp_elevated Crp_elevated fi . 1.0 mg/dl 

RF latex Titer Rf latex titer normal range: 14 iu/ml 

RF ELISA igm Titer Rf elisa igm titer normal range: < 20 iu/ml 

RF ELISA igg Titer Rf elisa igg titer normal range: < 20 iu/ml 

Cpk level Cpk normal range: < 165 u/l 

CPK elevated Cpkeleavted: > 165 u/l 

E
xp

er
im

en
ta

l L
ab

 t
es

t 

Baff 
Baff normal cytokine level < 1.19 ng/ml  
(based on healthy group average + sd of healthy group) 

Baffr 
Baffr normal cytokine level < 0.09 ng/ml  
(based on healthy group average + sd of healthy group) 

Taci 
Taci normal cytokine level < 0.02 ng/ml  
(based on healthy group average + sd of healthy group)  

Bcma 
Bcma normal cytokine level < 1.64 ng/ml  
(based on healthy group average + sd of healthy group) 

Ifng 
Ifng normal cytokine level < 13.13 pg/ml  
(based on healthy group average + sd of healthy group) 

Tnfa 
Tnfa normal cytokine level < 7.58 pg/ml  
(based on healthy group average + sd of healthy group) 

Scd40l 
Scd40l normal cytokine level < 1959.30 pg/ml  
(based on healthy group average + sd of healthy group) 

Il12p40 
Il12p40 normal cytokine level < 61.68 pg/ml  
(based on healthy group average + sd of healthy group) 

Il12p70 
Il12p70 normal cytokine level < 18.77 pg/ml  
(based on healthy group average + sd of healthy group) 

Il23 
Il23 normal cytokine level < 348.34 pg/ml  
(based on healthy group average + sd of healthy group) 

Il17a 
Il17a normal cytokine level < 3.88 pg/ml 
(based on healthy group average + sd of healthy group) 

Il17af 
Il17af normal cytokine level < 19.40  pg/ml  
(based on healthy group average + sd of healthy group) 

Il17f 
Il17f normal cytokine level < 38.00 pg/ml  
(based on healthy group average + sd of healthy group) 
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Il21 
Il21 normal cytokine level < 13.5 pg/ml  
(based on healthy group average + sd of healthy group) 

Il22 
Il22 normal cytokine level < 31 pg/ml  
(based on healthy group average + sd of healthy group) 

Il33 
Il33 normal cytokine level < 12.3 pg/ml  
(based on healthy group average + sd of healthy group) 

E-selectin 
Eselectin normal cytokine level < 23.63 ng/ml  
(based on healthy group average + sd of healthy group) 

Ngal 
Ngal normal cytokine level < 79.10  ng/ml  
(based on healthy group average + sd of healthy group) 

Igm anti-U1A (196-203) titer P1-igm average normal range: 0-100  

Igm anti-sme (63-70) titer P2-igm average normal range: 0-100  

Igm anti-smf (46-53) titer P3-igm average normal range: 0-100 

Igm anti-U1C (90-97) titer P4-igm average normal range: 0-100 

Igm anti-U1-70K (337-344) titer P5-igm average normal range: 0-100 

Igm anti-smb (83-90) titer P6-igm average normal range: 0-100 

Igm anti-smg (1-8) titer P7-igm average normal range: 0-100 

Igm anti-smd3 (20-27) titer P8-igm average normal range: 0-100 

Igm anti-smf (77-84) titer P9-igm average normal range: 0-100 

Igm anti-U1A (112-119) titer P10-igm average normal range: 0-100 

Igm anti-smd2 (14-21) titer P11-igm average normal range: 0-100 

Igm anti-smd1 (22-29) titer P12-igm average normal range: 0-100 

Igm anti-U1A (178-185) titer P13-igm average normal range: 0-100 

Igm anti-U1-70K (325-332) titer P14-igm average normal range: 0-100 

Igm anti-U1C (66-73) titer P15-igm average normal range: 0-100 

ELISA anti-snrnp Based on healthy group average + sd of healthy group 

Immunoblot anti-70KD Based on healthy group average + sd of healthy group 

Immunoblot anti-Sm Based on healthy group average + sd of healthy group 

Immunoblot anti-U1-A Based on healthy group average + sd of healthy group 
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APPENDIX 4 

Biological system Variable 

C
L

IN
IC

A
L

 M
A

N
IF

E
S

T
A

T
IO

N
S

 

SKIN 

Telangiectasia  

Nasal ulcers 

Oral ulcers 

Hist hand swelling 

Obs hand swelling 

Sclerodactyly  

Pitting  

Alopecia  

Rash  

Photosensitivity 

Discoid rash 

Raynaud's 

Calcinosis  

Prox sclerodema 

Sicca 

MUSCLE 

Myositis 

Myalgia 

Arthralgia 

Hist prox muscle weakness 

 Obs prox muscle weakness  

Hist hand swelling  

Obs hand swelling  

Low extremety swelling 

Facial swelling 

JOINTS 

Morning stiff 

Tender  

Synovitys 

Hist swelling 

Obs swelling  

Swelling (>3) 

Symmetric sweeling  

Pain 
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Deformity 

LYMPH 
NODES 

Any lymphadenopathy 

Swelling 

Neck  swelling 

Axila swelling 

Groin  swelling 

Rheumatoid nodule 

GASTRO Gastric reflux 

BLOOD 

Anemia 

Hemolytic anemia 

Leukopenia 

Lymphopenia 

Thrombopenia 

Thrombosis 

HEART 

Pericarditis 

Pleuritis 

Pericarditis/pleuritis 

Any clot 

Venous clot 

Valvular disease 

Avascular necrosis 

Myocardial infarction 

Stroke 

LUNG 

Hypertension 

Vascular lesions 

Fibrosis 

Lung disease 

KIDNEY 

Proteinuria 

Hematuria 

Clot 

Artherial stenosis 

Cell cast 

Renal disease 

NERVOUS 

Neuropathy 

Psychosis 

Chorea 
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APPENDIX 4, continuation 

 

Lab tests Variable 

L
A

B
O

R
A

T
O

R
Y

 T
E

S
T

S
 

U
R

IN
A

L
Y

S
IS

 Glucose + 

Protein + 

Wbc + 

Rbc + 

Squamos eplithelial cells + 

Hyaline cast + 

T
R

A
D

IT
IO

N
A

L
 F

O
R

 L
U

P
U

S
 

Sm level 

Sm + 

Dsdna titer 

Dna + 

DNA elevated 

FANA titer 

Fana + 

Ssa + 

C3 level 

C3 low 

C4 level 

C4 low 

Esr 

ESR elevated 

Crp 

CRP elevated 

Igm-RF ELISA titer 

Igm-RF + 

Igg-RF ELISA titer 

Igg-RF + 

CPK level 

CPK elevated 

EXPERIMENTAL 

Il17a 

Igm-U1A ELISA (112-119) 

Igm-U1A ELISA (196-203) 

Igm-smd2 ELISA (14-21) 

Igm-smd2 ELISA (14-21) 
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